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FOR AIRCRAFT AND MISSILE APPLICATIONS: 


ZOHVMR'Astmnautics... springboard into space 

C0NVSIR-*fnm5(if(« — producer of the Atlas ICBM — ims in its new faeility a center for the coiit|iicst 
of space and for the continuance of our freedom. Our future is guarded by the superior talent 
and experience teamed to create— at CONVAlR^sZ/tirat/ttci— America's advanced \i>rinvhoaril fn/n .\imr: 


CONVAIR A OlViSiON OF GENERAL 



Variable Pump Design 
Breakthrough! , 

” ...by Dickers 
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The A<MP Component Ttp provides these new advan- 
tages to manufacturers using printed circuit techniques: 

• eliminates the need for eyelets or thru-plating on two-sided boards 

• prevents cold solder problems by eliminating any movement of 
the component during dipping cycle 

• permits bridging or offsetting of components — for air circulation 
and elimination of temperature influence 

• design promotes solder-wicking and uniform solder deposit 

• protects fine semi-conductor leads from heat and assembly damage 
AMP-engineered, high-speed, automatic tipping machines provide 
an easy and economical method for applying A-MP Component Tips 
to leads of single-piece or belted components. 

Additional Inlormalion (s available on request. 


AMP Incorporated 



GENERAL OFFICES: 

1240 Elsenhower Boulevard, Harrisburg, Pa. 

Wholly Owned Subsidiaries; Aiicrad-Maiinc Products of Canada Ltd., Toronto, Canada 
Aircraft-Marine Froducte (Great Britain) Ltd.. London. England • Socicto AMP de 
France, LePrcSt.Ccrvais.Seine, Franco •AMP-HolIendN.V.’a-Hcrtogcnboacb, Holland 
Distributor in Japan: Oriental Tensiaal Pioducts Co,, Ltd., Tokyo, Japan 


AVIATION CALENDAR 


June 9.11-Ninth .Annual Svinposiiim on 
Spetltcncopv. l’ickCoii|rew Hotel, Chi- 
ca|o. III. lAir details: H. J. Ilcttel. .Ar- 
mour Research I'onndation. 10 W, 15th 
St.. Chicago 1C. 111. 

June 9-U-.\niciicsn Rocket Socictv Semi- 
annual Meeting and .Vstronautical Kx. 
position, ) Intel Statin. Los .Angeles, Calif, 
June 9-I3-Fourth International Antoma. 
tion Mxposition and Congre.ss, CoUseuin, 


fiine 16.18-Slvond 1 
on .Militan- Elcclrc 
Hotel, Washington, D. C- 


e 19-2I-, 


-Anmitl Meeting, Institute of 
;n, Unisersity of (ljUfornia Santa 


Nas'igati 

Barham College, Goleta, Calif. 

Jane Zl-ZZ-Dcdication of Civil Acronai 
cal Center and observance of the ZOth 
.Anniversarv of Civil .Aviation, C.A. 
nautical Center, Oklahonu Citv. ( 
lunc 22.27-Golden Jubilee Meeting, 
ican Institute of Cheniical Engineers 
Philadelphia. Pa. 

June 22.27-61.st .Annual Mccliog, .America 
Socictv for Testing Materials. Hotel Sta 
ler, Boston, Mass, 

June 22.27-Stinimer General Meeting and 
.Air Tianspoilation Conference. .American 
Institute of Electrical Engineers, Slatlcr 
Hotel, Biilfalii, N. Y. 

lime 23-24-Snromer Meeting, AA'eslent 

nssincllc Hall, Univeisits' ’of ’cahforniai 
Berkcliv. Calif. 

Jimc 24-26-51st Meeting. Aviation Dis- 
tributors and Manufacturers Assn.. Mount 
Wasliiiigton Hotel, Bretton Woods, 
\. II. 

[CoiifiimecJ on page 6) 




ENGINE 
COMPONENTS 
by LAVELLE 


From propeller spinners and cuffs, to fiame holders, shrouds, 
combustion chambers, liners, exhaust nozzles and tail pipe 
assemblies— major manufacturers rely on Lavelle components 
to meet exacting performance standards required of today’s 
turbo prop and turbo jet powered aircraft. 

Lavelle has the seasoned experience plus advanced facilities 
and skilled personnel to produce the most critical engine, 
missile, airframe and radar components to rigid government 
or commercial specifications ... in stainless steel, titanium, 
aluminum, or heat resistant, high strength nickel alloys. 

Where your performance standards demand dependable delivery 
of precision welded sheet metal components or assemblies at 
reasonable cost . . . see Lavelle for the finest in specialized 
fabricating services. 
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TRANS-SOWICS 

PRESSURE POTENTIOMETERS 

Beyond the Spedfkatiom . . . 

the Total Engincei-ing Story 



Specifications tell part of the story. At Trans-Sonics, Inc., 

volumes of evaluation tests are available containing thousands 
of individual data points. Essential information on perform- 
ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference. 

This extensive data enables the user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions. As a result, greater design freedom is possible and 
valuable engineering time is saved. Write to Trans-Sonics, 
Inc., Dept. 7, Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 

TRANS-SONICS 
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This General Electric designed and developed amplifier operates without the use of refrigerants at ambient 
temperatures from — 67°F to 750"F. 


High-temperature, Radiation Tolerant 
Electronic Equipment-Without Refrigerants 


GENERAL ELECTRIC HAS PROVEN ABILITY TO MEET YOUR REQUIREMENTS 

Here’s important news for you if notable successes. ment problems, contact your G-E 
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helped Army put “Explorer” into orbit 




FORD INSTRUMENT CO. 

DIVISION OF SPERRV RAND CORPORATION 
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t Space Technology 
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in; nt 60 kt. in hill Hutoiobilion during dcnionstration in Hoiuatonic River, 
Conn. FIvin; boat Inill's V bottom is designed to permit clean entrv on 
tonchdomi ill Mulct. Sec page 7-i for S-62 ston- and other photos. 






\^.F.Goodrich^ 


B.F. Goodrich De-Icers save 
weight, power on F-27 


O NE OF THE FACTORS that contribute 
to the dependable operation o( the 
Fairchild F-27 is built-in, all-weather 
ice protection designed and developed 
by B- F. Goodticit. 

B.F.Goodrich Pneumatic De-kcrs con- 
sist of inflatable cubes running chordwise 
along the leading edges of wings and 
stabilirers. When icing conditions are 
encountered, the pilot merely flips a 
switch- The chordwise tubes are auto- 
matically cycled to inflate and deflate, 
snapping off ice into the air stream. 

Fairchild relied on B.F.Goodrich De- 
Icer engineering because it has proved 
itself on thousands of commeiciaL mili- 
tary and private planes during the past 
27 years. The light plumbing and simpli- 
fied design of the B.F.Goodrich De-fcer 
system are independent of airframe 


scrucrure— keep weight to a minimum. 
Power required to operate B.F.Goodrich 
De-Icers is negligible, so there is no 
heavy drain on engine power or fuel 


special de-icing problems, contact 
B.F.Goodrich Aviation Products, a 
division of The B.F.Goodrich Company, 
Akron, Ohio. 


B.F.Goodrich aviation products 


EDITORIAL 


A Study in Frustration 


With congressional clamor fot "emttgcncy action" to 
solve ait traffic control problems reaching a new peak in 
intciisih’ and assininilv as wc anticipated a few weeks ago 
(A\V April 28, p, 21)i it might be well to revietv the long 
and frustraline historv- on some valiant postwar attempts 
to build a safe and efficient modem airways system. It 
also might be wise to examine the reefs on wliich thc« 
efforts foundered because they ate still there and uill again 
smasii constructive efforts when the current high tide of 
public iiidifiiation over mid-air collisions subsides. 

Tlie ait traffic control problem has been with us since 
the end of \\'ntld ^^’ar II and "emergency decrees" will 
not solve it. Such groups as the .Air Transport Assn., the 
Air Line Pilots Assn, and the Radio Technical Commis- 
sion for Aeronautics began strenuous efforts sliortly after 
the vv'.it’s end to build toward a sound solution. USAFs all- 
weather living center at W'ihnington. Ohio, also did yeoman 
sen ice in this cause with little over-all USAF support. 

This was the period of hone and promise fot the future. 
Bv 19-18, RTC.A had provided a broad blueprint for the 
common future electronic ainvays pattern. A year later, 
flic first Air Navigation Development Board was organized 
to monitor and sjnir devclo))nient of tlic required elec- 
tronic equipment, .Avionic equipment mainifaeturerv re- 
sponded well and developed a wide variety of useful dcvices- 

The vilUiins in this era, who vvcrc shortly to emerge as 
the main actors in the 1950-55 period of disillusionment, 
were the Civil Aeronautics Adminislratirvii. then a decade 
off tlic technical pace: the .Ait Force and Navy, who under 
a cloak of sccrccv were developing their own svstc'ns and 
acting imilaterallv on .ill military-civil aviation problems, 
and the Bntcaii of the Budget which couldn't then and 
still doesn't rt-allv understand the financial rust of air 
safety. This was the era when the Tae-.ni-DMF mess 
broke into the open, when then C.VA .Adiiiiiiistrator Fred 
I.ec was assuring us tlicre tealiv was no ait traffic control 
]!roblcm and his superiors. Sinclair Weeks, Secrelarv of 
Commerce, and Louis Rothschild, I'ndcrscrrclaty of Com- 
merce fot Transportation, were all too willing f agree. 
This was the era when the first .Air Navigation Develop- 
ment Board foundered and avionics manufacturers swore 
silent vows never to trv to do business " ith C.A \ igain. 

This was also an era when people such as Milton Arnold, 
operations vice president of .-AT.A. and his able air traffic 
control experts, Craig Timmerman and l-’rank \\'hitc, with 
the combined support of airline chief pilots and operations 
vice-presidents, were imablc to stir in.ijor interest in the 
problem from their own airline presidents. 

This series of shenininigans ptodiiced a reaction in the 
right direction. \5'c began hammering edilorialh on 
the gravitv of the air traffic control proWan, Ining mainly 
to convince airline top management and botli the executive 
and legislative branches of the goverimvent th.it disaster 
vv-.is impending for both militan' and civil aviation unless 
the problem was tackled hard. The study committee lieaded 
bv \Villiani Barclav Harding wus appointed and it delivered 
an accurately frightening appraisal of the situation tliat 
fiiiallv scared Messrs. W'eelts. Rotliscliild and Sherman 
-Adams out of their apathy. Fred Lee was fired as C.A.A 
administrator and replaced by tlic energetic team of the 
late Chuck Lowen and present CA.A .Administrator Jimmy 
Pvk. Ted Curtis wus binight down from Flastmim Kodak to 
seive as special aviation advisee to the President. 

'Hic work of the Curtis group .stands as a ninmiinental 
aciiicvemcnt in Inircaucrafic Washington. Its reports did 
not equivocite but stated the problems bluntly and recom- 
mended specific solutimis. .And its report was not filed and 
forgotten in tlie Washinghm tradition Init still serves as a 


broad blueprint for specific action that has been taken and 
is planned to build a modern, efficient airways svstem. 

Beginning in 1956 came a new era of hopefulness and 
some long delaved vital actioiv. Pete Quesada, as the suc- 
cessor toT'ed Curtis, fiiiallv got action on a jet airport for 
the Washington area and got the niacliincrv in motion to 
turn Anacostia and Boiling Fields back to pasture and move 
the bulk of military operations to outlying ai^orts. He also 
began drafting the vital legislation for creation of an inde- 
pendent I'cdcral Aviation -Agency to liavc both responsibility 
and autlioritv for creating tlic proper climate to realize civil 
avblion's growth potential. C.AA under Jimmy Pyle's leader- 
ship began acceleration of a five-year airways mademization 
program and avionic mamifacturers again liecamc interested 
in doing business at CAA. But even licic the conservative 
hand of tlic Budget Bureau kept slashing at tJvc program and 
urging a little less a little later. And the Commerce Depart- 
ment duct of A\’ceks and Rothschild echoed tlic song- 

Civil Aeronautics Board under Jim Dutfee's leadership 
also moved to adjonni the ineffcctnal debating of the .Air 
Coordinating Committee on military-civil airspace prob- 
lems, It exercised its legal right, over strong military pro- 
test, to assume control of all airspace and vested that control 
with the CAA. This recent action has ended the dangerous 
concept that there can be separate military and civil control 
of the same airspace. However, the action is so recent it can- 
not vet be effective in stemming the collision tidc- 

Biit against this background of new hope, vve began to 
read the harvest of pist lethargy, inaction and stupidity. 
The mid-ait collisions that all or the responsible experts in 
the field predicted back in inid-1955 bc^n to happen with 
increasing frequency. l''or file record, here arc tlie tragic 
collisions that have oeccitrcd since then; 

Trans \Vorld .Airlines Martin 202A with an executive 
Douglas DC-7, Covington, Ky.. December. 1955. 1 5 killed; 
'IW.A Lockhetd I0-19G with a United -Air Lines Douglas 
DC-7 over the Grand Canyon, June, 1956, I2S killed; 
Douglas DC-7 on test flight with a Northrop l’-89, Los 
.Angeles. I'cbruan-, 1957. eight killed; MA'I'S Douglas C-1 18 
wilh a Nave Lockheed P2\'. Long Beacli. Calif- I'cbruarv. 
1958. 48 killed; Air Force C-I19 with a USAF C-124. 
Bridgeport, Tcxa.s. March, 1958. 18 killed; United DC 7 
with an .Air Force TF-100. Las Vegas, April. 1958. 49 
killed; Capita! Airlines A'ickers Viscount with USAF T-5>. 
Brunswick, Md., May. 1958. II killed. 'I'olal deaths: 277, 

•After cacli new tragedy Congress wants to "investigate" 
and grab some headlines. This glioulisli activity ha.s Ivexm 
going on for 50 years on Capitol Hill, and we would like 
some legislator to cite one single contribution to air safety 
tliese iiivcstigiitions have made. Examining the cvirrcnt con- 
gressiorail approach to live recent collisions, we seriously 
question whetlier tlie long series of hearings have even 
eontributed to tlic education of legislators on air safety 
problems. Tlvcrc arc some sincere crusaders for air safety 
oil Capitol Hill, but their efforts to date liavc been vitiated 
l)v the headline grabbers and the air safety budget slaslicrs. 

Building a modern, semi-automatic electronic airvvavs 
sTstem tliat can liandle the needs of military and civil 
aviation is a tremendous tedmical, financial and exccutivx; 
task. But it is now going in tlie right direction and need.s 
strong continued support plus a few wise top-level decisions 
to make maximum progress in minininm time. 1‘nrtlier 
harrassniciit tw congressional committees seeking headlines 
and personal prestige will retard this progress, not help it. 

Thanks to pist inaction, tlicre is little that can be done 
now to solve the air traffic problems of today . But if wc 
don't take decisive action now. the same problems will still 
l-e with us tomorrow. -Robert Ilotz 


EVEN AT VARYING ALTITUDE PRESSURES 


CERTI-SEAL, AMP’s all uew moisture proof window connector, 
prevents moisture breathing at altitude. Tin plated copper rings 
are crimped over wire insulation to seal out vapors and fluids. 
Made for over 100 different insulation diameters in military 
specifications, CERTI-SEAL exceeds all specifications for: 


• corrosion resistance 

• vibration resistance 

• flame resistance 


• tensile strength 

• dielectric strength 

• immersion tests 


Send for samples and literature from: 



AMP Incorporated 

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 

A-MP products and engineering essistence are available through wholly*owned subsidiaries in: Canada • England • France e Holland • Japan 


WHO'S WHERE 


In the Front Office 

I. Ncvjn Pallcy, seniur vice president. 
T’emco .\itcraft Cotp., Dallas, Tc.\. Robert 
IL Galcr sticcccds Mt. Pallev at vice presi- 
c]cnt-cu|inecrin^. 

•\ir Vice-Marshal Leigh F- Stevensoii. 
lx»rd chairman. Okanagan Helicopters Ltd.. 

Joseph B- Klliott. president, Tcle-Dy- 
iiamics, Inc,, Philadelphia, Pa. Mr. Elliott 
sticcccds Esdwatd E. Lewis, now chairman 
of the- conipam''s executis'c committee. 

Kinid Knudsen, president, and George 
\V. Oehlsen, ft., gimcral manager. Am- 
phenol Electronics Corp.'s Danbitrv-Knnd- 
sen Division, Danbury, Conn. Also; 
Richard Steiger, general manager. Am- 
plicmil's IPC Dis'ision, 

M'. A. Meddick. president and general 
iiianaecr, Tlic Rlwcll-Patker Electric Co., 
Clescland. Ohio. Mr. Meddick succeeds 
Sheldon K. Towson, deceased. Also; 
Sheldon K- Towson. fr.. vice president and 
.assistant general manager. 

Dan T‘. Buist, vice president-marketing, 
Tiirco Products, Inc., Lus Angeles, Calif. 
Also; Stewart B, Van Dyne, assistanf to the 
vice presidcnl-markcting, and Archie K. 
Beard, general sales manager. 

Charles R. Lindsay. Ill, a director and 
vice president, American Potash & Chemi- 
cal Corp., New York, N, Y*. 

W. H- Riggs, viev presidcnt-mannfac 
liiritrg, ,\vio .\ireraft Ltd.. Toronto. Canada. 

Henvard Holden, vice prcsident-prodiic- 
lion. Central Electronic .Mamjfactnrers, frtc., 
Demilic, N. f. 

G. S. Massa, a director and vice prcsidciit- 
iiperafions. Mvdtodvne Corp., North llollv- 
wood, Calif, ' 

Silas S. Cathcart, sicc prexidenf, Illinois 
't ool W'orks. Chicago, III. 

Donald B. Nason, vice president-sales. 
Reeves Instnirnent Corp., Carden Cits. 

Nafecb F.. llalaby, vice president-hnance 
and administration and a director, Serso- 
nicclianisins, Inc.. Hawthorne, Calif. 

.\rtlmr R. Weckcl, vice president of 
Sperry Gyroscope Co.. Great Neck, N. V„ 
will direct the newly formed Kidd Sen ice 
and Repair Division. 

C. L. Stewart, a vice president. .North- 
west Orient .\irtincs, Inc. 

Ross It. Bc;^. |r., a.ssistaiit tu the eeiieral 
manager, t'ratt & ^\*hilncy Aircraft, division 
tif United kircraft Corp,. East Hartford. 

George W, ilostcttler. manager, Bcccli 
\ircraft Corp.'s Boulder Divtsioii. Boulder. 
Colo. 

Honors and Elections 

H. Leslie' Ilofiman, president of lUifhiian 
Electronics Corp., has been awardl'd ttie 
dectranics industrv's 1958 Medal of Honor 
for his conslmclivc leadership in the in- 

Sir .Arnold Hall, Dircelor of the Hawker 
Siddeley Croup, lias been elected president 
nl The' Roval .kerouaiitical Society, London, 

fCoiitiiiucd on p. 8?) 


INDUSTRY OBSERVER 

► During record altitude runs of the Lockheed h'-lO-t Starfightcr (A\k' May 
12. p- 27). some form of combustion sv.is miiiiitaincd in tiic General 
Electric /79 turbojet even at the maximum altitude of 91,000 ft. After- 
burner flamed out between 60,000 ft. and 70,000 ft. and. after zoom to maxi- 
mum altitude, cockpit instruments indicated that the J79 was getting more 
than windmilling tpm. and a tailpipe temperature that indicated some com- 
bustion was still taking place in tlic main power section. Full rpm. and 
normal engine operating tailpipe temperatures were reached again at about 

70.000 ft. altitude on the way doivn. 

► Russians arc now firing four intercontinental ballistic missiles per month 
in order to meet proposed ojscrational dates. 

► l''irst of three lunar probes allotted to Ballistic Missile Division was otigi- 
nallv scheduled to be fired on Aug. 16 but inav be delayed. Instrument 
payload will be 30 lb. Installation for tracking the probe is being erected in 
llawaii. Probe transmission frequency of 108 me. already has been cleared 
with l''cdeial Conmninicatioiis Commission. 

► Preliminary briefing on nose cone for Minutenian multi-purijose ballistic 
missile ]jrojcct was given by Ballistic Missile Division on May 27 to Avco, 
General Motors, General Electric Co. and .Aeroiintronic Systems Inc. 
Conifonies will [iicscnt formal [iro]X>sal on nose cone to BMD by June 23. 

► Boeing B-32C will arry two North American Hound Dog missiles on a 
normal mission, one suspended imdet each wing. The Hound Dog. powered 
by a Pratt & Wliitncy J52 lurbojet engine, can be used as a nuclear weapons 
carrier or as an electronic countermeasure device. Range is several hundred 
ntiles. B-52G will be able to carry a normal hydmgen bomb load internally 
ill addition to the two externally mounted missiles. 

► Lockheed Missile Svstem Division has proposed an air-to-ground ballistic 
missile utilizing the X-17 propulsion system for launching from the Convair 
B-58 snjvecsonic bomber, 

► Bumbo is name of reactor for Project Rover nuclear rocket engine de- 
veloped hv Universitv of California Radiation Laboratory at Livermore and 
its Los Alamos facilities. Reactor is scheduled to be tested soon in N'cviida. 
Ilvdrogen will be the working fluid for the powerplant. 

► Most probable scc|neiice for testing of the first manned satellite will be 
to send np a model first, then a full-scale. imoccu|>icd, automatically con- 
Itollcd vehicle; next the same vehicle c-aitying a large animal, and finally 
the manned version. 

► Russian Fanner fighters ate now flying operationally at altitudes of 

65.000 ft. The aircraft also are being zero launched. 

► Iligh-altitudc sounding lockcts will lx lumiched by U.S. from sites 
located aimiiid the globe to check tesnits of nuclear ont-of-atmospherc 
explosions to he conducted at Kiiivvetok this smnnicr during Operatinn 
Hardtack, 

► I’hor-N'imgnard combination vehicle used for re-entry tests and as an 
amnial carrier is fired without the ii.sual fov seconds hold-down em|)l()ytd 
in .Atlas and other missile firings in order to check initial performance. 
When engine is started, vehicle accelerates stcadilv. 

► Navv is discontinuing supcrsnnic drone program for lack of funds. Present 
contracts with Radioplanc and 'I'cinco ate expiring and no new money is in 

► Nnclcar-povvercd turbojet engine under development by Genera! Elecftic 
Co- turned over on its own eheinica! power for the first time in early March. 
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How Douglas Aircraft used Titanium to gain 

44% WEIGHT SAVING. ..IMPROVED PERFORMANCE 


Douglas engineers faced numerous problems in designing (he Douglas 
A3D-2 Skywarrior slat tracks. Among these were problems of weight 
reduction, high inertia forces, corrosion and compass deflection. 


The application called for a metal with high strength-to-weight ratio, 
superior corrosion rraistance, and non-magnetic properties. Engineering 
evaluation pointed to heat-treated 6AI-4V titanium alloy as being most 
suitable for this application. 

In subsequent tests, the heat-treated titanium alloy proved out with 
the following outstanding results: 

?. Weight cavings of 44% were ohtained.asagaiMt any other suilabUmatcriaU. 

2. Plating problems encountered with steel tracks were eliminated. 

3. Titanium’s non-magnetic properties minimiie compass deviation. 

4. Repeated import loads against Ifie slop (20,000 cycles) caused no cracks 
or lailures of any hind. 

Are you making full use of titanium and its alloys in designing for 
lighter weight, improved performance? Our experienced Service Engi- 
neering group is ready to assist you now. 


MALLORY 


SHARON 


MALLORY- SHARON 


METALS CORPORATION • NILES, OHIO 


Integraled produetr of Tifanium • Zirconium • Speciai Metals 


Washington Roundup 


IFR: The Impossible 'Quickly' 

Ci'il Aeronautics Administration has concluded from 
its forecasts of Il'R flight volume during the nevt four 
years that "wc need to do the impossible quickly." An- 
nual percentage increase of instrument approaches re- 
corded by the CAA has been about 20% since lOSd, 
with an all-time high of 47-3% registered in Fiscal 1957. 
The agency has noted that if the 1957 rate of growth 
continues, a major upss-ard revision of published fore- 
casts will be necessary and increased requirements for 
men and materia] will result. Tire C.AA also suggested 
that, as more segments and functions of the federal ain\-ay 
plan are implemented, “the lescl of IFR actir its' will he 
measured in millions rather than in hundreds of thou- 
sands.” It added: "Looking forward, the 1963 IFR air 
traffic control job will be to handle three times as much 
solume as in 1957." That year, slightly mote than one 
million instrument approaches were Irandkd b\' the 
CAA. 

Renegotiation Debate 

Aircraft industries Assn, is asking the Mouse W'art 
and Means Committee to hold hearings on administra- 
tion proposals for anotlicr two-vear CNtension of the 
Renegotiation Act in hopes of having the legislation 
amended to at least protect profits earned within the 
framework of contracts agreed to by the Defense Depart- 

A proposed amendment to the bill approved bv the 
AIA board of governors at its recent annual meeting in 
W'illianisburg, Va., says profits should notmallv be free 
from Renegotiation Board investigation unless the aggre- 
gate of profits earned by a firm on defense contracts 
"exceeds the aggregate of the basic profits used b\- the 
contracting parties in establishing the basic contract 
prices." In order to renegotiate other profits, the amend- 
ment says, the board should be required to demonstrate 
that the excess of such profits over the basic profits did 
not result from efficiency on the part of the contractor 
or subcontractor. 

Industry spokesmen charge that the bill as now svritten 
is so sague as to what excess profits are that it allows the 
board to make "arbitrary” nihngs. To back their claim 
of the bill's "looseness," they point to a case invoUing 
Boeing Airplane Co. where the regional board found no 
excess profits. The statutory board in Washington, work- 
ing with the same facts and under the same law. later 
ruled that SIO million of Boeing’s earnings were excessis’c- 

National Space Agency 

Look for numerous amendments to be offered to the 
proposed bill to create a National Space Agenev with the 
National Advisory Committee for Aeronautics as its 
nucleus. TTie bill is now scheduled to be taken up on 
the House floor early this week. 

Because of strong bi-partisan support of the proposed 
legislation most of the amendments to be offered prob- 
ably will be designed to strengthen or clarifv the intent 
of the act rather than change its basic concepts. Sescral 
technical changes will be supested by the House Com- 
mittee on Astronautics and Space Exploration including 
a possible name change. 

Another change may be the deletion of the section 
establishing a joint congressional committee in preference 


to an "across-the-board" standing committee. Repre- 
sented on this committee would be at least one member 
of all other committees concerned with space technology, 
including those concerned with sciences, education and 
military sen’ices. A resolution to create such a committee 
was introduced by Rep. Carl Albert (D.-Okla.) with the 
approsal of the House Space Committee leadership. 
AcHon on the Senate version is not quite so close at 
hand. Problem is that members of the Senate Space 
Committee ate heasily burdened with work on other 
committees, makin| it difficult to schedule sessions. The 
committee staff otiginallv had hoped to report out the 
marked up bill this week. 

House Skept'icism 

Mouse Armed Services Committee is still skeptical 
tliat the number of secretary-level officials at the Pentagon 
are adding to the red tape and confusion and promises a 
further study in its report on legislation reorganizing 
Defense Department. The measure is due for action on 
the House floor (AW Ma\’ 19. p. 29). 

Tlie reorganization measure, as proposed by the Presi- 
dent and approved by the committee, eliminates fi\e of 
the present 29 Pentagon Secretaries: Assistant Secre- 

taries of Defense and one of the Assistant Secretaries of 
each of the serrices. 

Rafe of Refurn 

Determination of a fair rate of return for local sen'ice 
carriers seems as far remored from solution as e\cr. Six 
carriers-Bonanza. Central, Frontier. Lake Central, Ozark 
and M'est Coast Airlines-last week filed a joint rebuttal 
opposing a 9.5% rate of return suggested by bureau 
counsel for the Ciril .Aeronautics Board. The carriers 
charged that the counsH's recommendation was based on 
a compilation of "stativ'cal errors and faulty assump- 

Kcy to the issue is the method of rale making, with 
the counsel suggesting a rate based upon insestment as 
opposed to an operating margin. Weakness of the recom- 
mendation, opponents say. is csidcnccd bv current CAB 

3 ro\al of an operating margin of two cents per plane- 
: for local sen ice carriers with a low investment base. 
Tlie carriers fasor retention of the operating margin and 
a change to proside one quarter to one third of ,i cent 
per .nailable seat-mile which would be an increase of 
six and eight cents per planc-milc. 

Hiring Costs 

Defense Department is considering the "ov'cr-aU” hir- 
ing costs of contractors in its efforts to evaluate legitimate 
charges against contracts. Perkins McGuire. .Assistant 
Secretary of Defense for Supply and Logistics, explained 
to the House Appropriations Committee: 

"AA'e arc trying to get this nailed down so that the 
oscr-all cost of hiring a man to work for us is a reasonable 
charge to the gorernment. 1 think that would be the 
yardstick. You could sa\- tliis ad is cxcessise, but, if 
that is the only e.xpcnse the contractor incurs in hiring an 
employe as contrasted with others who arc giving free 
trips and inteniews at the plant, his cost mav be much 
lower than the other fellow’s. If it is reasonable o\er-all 
in his employnnent costs- I think that is a fair rardstick. 

—Washington staff 
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Congress Demands Tight Traffic Control 


Viscount-T-33 colli sion spurs new investigalions: 
experts warn present airways already overtaxed. 


Wasliiiigton — Mounting congies- 
sional presiure for tiglUct :iir traffic con- 
trol procedures last week prompted a 
flood of new proposals for crash pro- 
grams designed to eliminate the colli- 
sion hazard. Experts admitted that mote 
rigid rules would help reduce the colli- 
sion threat but warned that itireadv o\cr- 
taxed airwavs could not ab.sorb a drastic 
increase in tire control of flights. 

Urged into action hv the receirt col- 
lision between a Cipital Aitlittcs Vis- 
count and an Air National Girard l'-51 
jet trainer (AW Mav 26. p. 25), Con- 
grcs.s launched three separate probes 
into the midair collision danger- Here 
are the main points of the interim 
measures at the Capitol Hill hearings; 

• Civil Aeronautics Board last week au- 
thorized the establishment of three all- 
u’cathcr, posilirc control, transconti- 
nental corridors between 17,000 and 

22,000 ft and 40 miles in width. Civil 
.Aeronautics Administration immedi- 
ately adr ised the Board it would desig- 
nate the specific routes to be used be- 
fore June 15. 

• Air Coordinating Committee dress- a 
sohmtary agreement from tire inilitarv 
services that nould restrict non-factica1 
military jet Sights from taking off or 


landing under sisual flight rules except 
those flights operating abosc 20,000 ft. 
or olf federal airwavs. 

• Sen. A. S. Mike NIonroncy (D.-Okla.) 
introduced a bill that svould create an 
inde-pendent I-'cderal .-Aviation Agenev- 
dircctlv responsible to the President 
and Congress. The bill would transfer 
rc-sponsibilitii-s now- assigned to the 
C.A.A and the .Airwavs Modetnization 
Board to the new ageivcy which would 
l>e headed b\- a single civilian adminis- 
trator vvitli authority to regulate both 
civil and inilitarv- aircraft- Most ob- 
servers felt the bill stood a good chance 
of approval during the present session of 
Congress, 

• Stuart G- Tipton, president of the 
Air Transport Assn,, called for adoption 
of a 10-point program that prov ides for 
the creation of an ovet-all agency to 
coordinate and regulate both military 
aiid civil air operations. Tipton asked 
for the acceleration of positive control 
on the airways, a rev iew- of local militarv- 
training practices and the estiiblisliment 
of control zones at every airport 
tc|iiippcd for instrument :i|)proaclics. 

• David II. Baker, president of Capital 
Airlines, asked that all military niisccl- 
lancons maneuv ering and aerobatics be 


banned from the airways with court 
iniirtial action against inilitarv |)iUits 
who violate the regulation. Baker also 
called for a single control agenev- as 
the third step in a thrcc-objcctivc pro- 
gram to reduce the collision problem. 

• So<allcd “five-point program," er- 
roneously credited to the White House, 
called for immediate curtailment and 
stronger control of inilitarv- operations. 
•Actually, the five points were proposed 
by- House Appropriations Subcommittee 
Chairman Prince Preston (D.-Ga.) to 
President Eisenhower following hear- 
ings on the collision problem. By- last 
week, the President had made no formal 
comment on the proposals. 

• Scheduled airlinc.s will begin Using 
IFR under all conditions ahov-e lOiOOO 
ft. beginning July- 1. Original plans 
cviUcd for sucli action in 1959. but the 
program was advanced a vear immedi- 
atclv after the Viscount collision. 

Civ-il Aeronautics .Administrator 
James T. Pvle has reaflrrmcd his pre- 
vious stand that positive control of all 
aircraft at certain altitudes is the ulti- 
mate goal of the CAA and the onlv- 
cffcctivc method of protecting all air- 
craft against the collision threat. He 
added, liow-ever. that positive control 
cannot be implemented for anotlicr 
three years at least. 

"I want it clcarlv understood." Pyle 
told members of the Senate Aviation 
Subcommittee, "wo will not solve thi.s 
problem overnight.’’ Any such optimis- 
tic impression w-ould create a sense of 
"false security,’’ he warned. 

The CA.A explained that the key to 
pasitive control is long-range radar and 
that lead time involved in procuring and 
installing equipment and in training 
personnel precludes any possibility of 
accelerating the agency’s present airw-ays 
program to anv great degree. CAA’s 
I-’iscal 1959 Inidgct contains S54.S mil- 
lion for long-range radar in addition to 
S21.6 million for terminal area radar. 
As approv ed bv a House .Appropriations 
Committee, the agency-’s Isudget is an 
increase of S75-5 million over Fiscal 
1958. 

Pyle later told Senate members that, 
wlrilc the CA.A would welcome .-i sup- 
plemental appropriation, “money is not 
the complete answer to the immediate 
problem. Just because we have a lot 
njore monev-, the problem is not nccfs- 
sariiv nailed dow-n." 

The administrator explained that 
additional funds w-ould have (he effect 
of expanding federal navigation facili- 
ties but would do little to shorten tiinc- 
tahle for positive control. 

Pyle said procurement and installa- 
tion problems arc a larger stumbling 
block than financing. CAA, wherever 
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possible, attempts to use its own tech- 
nicians in most projects inv-olving 
conversion of existing facilities while 
contracting with private industry- for the 
installation of new- units. 

Citing one of the timetable diffi- 
culties in de-jling with private com- 
panies, Pvle tuld the House Committee 
that Gciier.il Electric had estimated it 
would hake its technicians at least 90 
d,iys to install an l-'PSS long-range radar 
in the New York traffic control center. 
He said that, after a personal call to 
Ralph Cordiner, General Electric presi- 
dent, the time was finally whittled 
down to 51 days. Ait Line Pilots .Assn, 
also registered a strong coniplaiiit against 
time lag with Senate committee. 

Whmiing against any- moves designed 
to implement a solid II-'R ruling for all 
aircraft. Pvle told the committee that 
such action w-oiild ■‘vv-tcck the entire 
system.’’ CAA. he said, has made 
marked progress in absorbing ll-'R 
flights and currently handles 17,000 a 
day-. 

He pointed out, however, that daily 
A'l-'R operations alone approach the 

200.000 figure, 

•A lack of adequate manpow-er alone 
precludes any- possihilitv- of a greativ- 
acct-leratc'd positive control program, 
Pyle said. 

He added that the increasing 
complexity- of equipnvent and volume 
of tralfic requires a training period of 
almost two yc.tts for traffic controllers. 
Manpower Problem 

Compounding the problem. Pvle ex- 
plained, is the annual loss of nearlv 

1.000 controllers and the transfers of 
experienced men from higli-dcnsih- 
Iraffic areas to smaller tenninals. He 
said the mental strain on controllers, 
vvhicli would be intensified with an ex- 
panded system, is already- so grc.it that 
CA.A is conducting studies of stress and 
strain upon personnel at the majnr ter- 
minals. 

CAA’s authority- to implement the 
five transcontinental positive control 
airways stems from the Civ il .Acronauliev 
Board proposed rule that gives the C.A.A 
the right to designate anv- |)ortion of 
the airspace ns a "positive ixintrol route 
segment" (AW April 28. p. 40). 

Specifically, here arc the steps the 
C.AA will take to tighten eontroi of air- 
space as a means of reducing the col- 
lision threat: 

• Three airways will be jrlaccd under 
positive control on all segments where 
facilities permit such action. Complete 
control of the airways is not possible 
until long-range radars arc fully- imple- 
mented on the designated routes. 

• A'FR tenninal radar advisorv services 
will be implemcntcti at major aiqrorts 
by SejJt. I . lire plan, now undergoing 
tests by- C.A.A at Indianapolis, will per- 
mit controllers to watn aircraft of traf- 


fic coiiv-etging on a eolUsion course l>y 
reference to airport surveillance radar. 

• Segregation of high performance jet 
aircraft from pistem-enginc aircraft. 
C.A.A will strengthen boundary- control 
of restricted mititary- areas in order to 
prevent erroneous trespassing of the 
bonndarics in eitlici direction. C.AA 
admitted that restricted areas may be 
expanded in order to confine militan- 
Iralning and tactical operations to spe- 
tified areas and added that airwavs will 
not be laid out in a straight point-to- 
point pattern hut vv-il! be requited to 
"go iitound" the inilitarv- arcas. 

• C.AA lias sent teams of cxjserts to v isit 
military- bases to determine individual 
leqnirements of each installation. In 
using its authority- to cstablisli restricted 
.iirsp.ice are.ix, C.A.A is not issuing 
blanket rulings but is attempting to 
liimdle each cast- separately in conjimc- 

Quesado Testifies 

Elvvood Quesada, cliairman of the 
•Airways Modernization Bo.ird, told a 
llonst- Legal and Monctarv Affairs sub- 
tommittet- that the AMB' ha.s no wn- 
t'ol Dv er airspace. I It- explained that he 
w-.i.s seeking interim relief from the mid- 
air collision hazard through the- Air Co- 
ordinating Cominittee of which he is 
also chairman. 

He said he acted to persuade the 
military services represented on the 
ACC to relinquish some of their ])te- 
rogatives cm a viilnnhin basis as a 


making procedures to accelerate the in- 
troduction of emergency- me-asnres. 
Under questioning from subcommittee 
incmhcts, Quesada said the- ACC has 
no jurisdictional or policy-making an- 

Ijtc-r, he explained that, under tlic- 
iitrarigemcnt volunteered bv tlie mili- 
t.irv- scniccs. niilitarv jet aircraft flying 
acro.ss federal airwavs or under an alti- 
tude of 20,000 ft. woulcJ be subject to 
C.A.A air traffic control procedures. Ik- 
said the action, wlrich will be adopted 
nmnediatoh, is tlic- first of a scries of 
steps contemplated as interim measures 
in segregating military .ind civilian air- 
craft. 

Overloaded Syafem 

Mc-mlicrs of both the C.AA and 
CAB w-erc cautious in estimatc-s as to 
lirjvv- much more II-'R traffic the present 
aiiunys sy-stcni could accept without be- 
coming irogged down, Cenctaliy-, the 
consensus was that the airw-ays are now 
operating at peak ca|}acity- and that .-m 
increase of additional military traffic 
vvould impose a scv-erc strain on the 

,Air traffic crintrollers warned that a 
rapid increase toward positive control of 
all traffic would either result in a break- 
dow-n (if the present .svstein or force the 
gronnding or "some 8554 of present 
skv users." .Aircraft Owners ami Pilots 
.Assn, -demanded" that higli-petform- 
•i.iee mihlatv jel.s. "including the cen- 



How Sputnik III Separated From Rocket Carrier 

Method by which KvLssia's Sputnik III w-as separated bom its rocket carrier and from its 
ow-n protective casings is Illustrated In Soviet sketch. In minimize heat and aerodvnamie 

through dense almos*^hcric hiyeis. bout jart was enclosed in a three-piece shell roasting 

bom Sputnik III and from each other as the satellite went into orbit. ,A protective casing 
lor the rear section of the satellite consisted of four shields hinged to the rocket carrier. 
I'hcse four pieces rt-mained attached to the nmket c-jrticr when tire satellite scparalcd bmn 
it- Sketch sh-iws satellite ill: racket carrier |2): protective cone-sliayied shields and tip for 
the .satellite’s nose section (5); and hinged shields M) which protected satellite's rear section 
and remained attached to rocket carrier. 
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Iiity series of fi|htcrs, be b;inncd from 
;iirrvavs eltitiulcs and landing facilities 
used bv cis'il airctaft.” 

Testifsing before the House Legal 
and Monctars' Affairs subcommittee. 
Oscar Bakkc, director of CAB's Bureau 
of Safety, said every step toward posi- 
tive control that cun he implemented 
will be helpful but admitted that under 
present conditions, the total amount of 
help under proecdiires proposed as 
trash program "will be small." 

Bakke said latest studies of near-miss 
reports bv the C.AB indicate that there 
IS a definite trend toward an increase in 
near-misses at high altitudes, lie added 
that the collision hazard at lower alti- 
tudes has slabiliited and shows no signs 

Clarence Sayen. president of flic Ait 
Line Pilots Assn., termed toda\'s 
method of air traffic control as a "cbl- 


Coinmands 5 s 5th Squadron, bourth 
I'actical b'ighfet Wing, took delivery 
lit first production line Republic 
l'-105B Thundetcliicf supersonic 
fighter-bomber here last week to start 
a new program of operational testing 
aimed at speeding entrs of tlic airplane 
into sen-ice. 

l-’irst aircraft was accepted b\- Gen. 
O. P. W'cvland. commander of 'fAC. 
who called it the first airplane tailored 
to the fighter-bomber tofe embodving 
comidcrablc information learned dur- 
ing tactical operations in World Wat 
II and the Korc.m conflict. 
Operational Next Year 

l-'irst wing of !'-l05s is expected to 
Isc operational next year. To speed tran- 
sition of the 'niundcrchitf from test to 
squadron use, the 555th. eomniandcd 
bs Lt. Col. Robert R. Scott, will carry- 
out operational and functional testing 
of the airplanes at l-'.glin .\I-'B, 11a.. 
iiiidct a new US.\1-' directive wlicreby 
r.\C will carrv out nianv functions 
pievionsly handled by ,\ii Proving 
Ground Command. Hie T.-\C squad- 
ron w ill work witli a joint test staff from 
Weapon Svstems Project Office, ;5ir 
Materiel Command, .\it I'orcc I-'light 
Test Center, APGC, Wright ,\ir De- 
u-lopmeut Center and Republic .Avia- 
tion. Under the program tlic test 
j.c|iiadion will form the micicns of the 
w ing to receive the .urcraff. eiiminatiug 
lest duplication with a central data 
collection. 

Program is expected to shave one to 
two years from previous time required 
for the acccptancc-to-squadron-iisc 
evclc, also will require use of fewer 


lective compromise" and endorsed im- 
mediate adoption of legislation to create 
.1 single federal agency to control air 

He advised Senate .Aviation Sub- 
committee members to avoid "Icngthy 
quibbling" over fine details of the 
emergency- legislation in order to avert 
any- additional air tragedies. 

Sayen charged tliat present regula- 
tions permitting militarv AH-'R flights in 
scheduled airlines' IKR airways allow 
pilots to "kill each other legally ." He 
said the time honored "see and Ise 
seen" tlicorv used by- the majority of 
civilian and military flights is no longer 
adequate since the necessary time for 
evasive action is "practically gone." He 
.iddcd: 

"Pilots can't sit on the edge of their 
scats for eight hours of surveillance and 
maintain a high peak of efficiency." 


aircraft, providing in addition, a more 
economical program than pieviously-. 
Othcr benefits will include more flex- 
ihilitv in tlie test program than hy- 
ptevious methods, also, all maintenance 
and logistical data collected will be 
i.iinultaneoHslv fed into user squadron 
l>rocedurts during the course of the 
program. 

Production Contracts 

A'olume ptoductiou of the Thuiidct- 
ciiicf will Wgin this fall: Republic’s 
selicdules run tliroiigli 1960 with con- 
tr.ict extensions pending for 1961. 

Curiciit contracts total some 5547 
million- 

Geii. Wcyland noted that the l'-105 
will be cap.ihle of conventional and 
atomic weapons delivery from tree-top 
level up to 50.000 ft. Plane incorpo- 
r.itcs a General IvIcctrie M.A-S fire con- 
trol/bomh system permitting all alti- 
tude and attitude deliveries 6y varying 
inputs for particular delivery- desired. 
In addition to nucic.ir weapons, the 
airplane can be fitted vvitli rocket clus- 
ters, some 4,000 lb. of conventional 
bombs, napalm, guided and iinguidcd 
missiles. 

Its single CL T-171T.5 A’ulcan six- 
'narrcl cannon is capable of firing rate 
of 6.000 rounds/minute of explosive 
20-mm. sliclls using a new- two-bell 
teed svstem especially developed by 
Rcpnbfic engineers. Lockheed l'-IO-4 
A'nicaii is believed to have 4,000 
romid/inimrtc firing rate. System in 
the F-105 has e-ach of the two belts 
feed shells alternately- with belts timed 
to 3.000 round minute rate each. At 

1,000 vd.. the fire pattern is approxi- 
mately eight yards. 


When the Tliimdetchief is flying at 

1.000 mph„ projectiles are tniveling 
some 49 ft. apart. 

Among the Korean War lessons in- 
corporated ill the F-105 are; 

• Internal weapons stowage permitting 
higher speed delivetv and also decep- 

• Capability of carrying \-aried load of 
weapons for striking at large xarietv of 
targets using most cificient loads. .Air- 
plane's area ruling takes into account 
laige v-ariety of external stores that are 

• Stable platform for w-eapons dcliven 
is prov ided bv minimizing pitcliup and 
yaw- tlirough use of low-set tailplane and 
incoqioration of large ventral fin. 
Petal type dive brakes are also designed 
to minimize instability during delivery. 

• Use of afterburner to get the airplane 
off from normal fields with heavy loads. 
1--I05 is designed to get off in under 

5.000 ft. when in clean configuration, 
i.c.. carry ing internally stowed weapon. 
A 555fh pilot told .Aviation Week 
that he believed the airplane will have 
superior takeoff characteristics when 
loaded tlian will the squadron's current 
North .American h'-lOOCs, which it is 
tqilacing. 

Ejector System 

.An important factor in the airplane's 
perfonmuice is the Company-designed 
ejector sy-steni which esrpels air taken 
through the dorsal fin, venting it 
through the tailpipe for a speed gain 
.qiproximatcly 15%. 

Powered by Pratt & Whitney |75 
engine of 1 5.000 lb. thrust plus after- 
burner power, tlie I--105B is a "near- 
.\(jc!i 2" airplane. Performance puts 
it right back on the brink of capabilitv 
of current Plex-55 cockpit canopy mate- 
rial to take skin temperatures, .-\vtA- 

Liter, more advanced versions vvil! 
ptobablv require a tougher material in 
this area. Plane has Collins communi- 
citions. navigation and interrogation 
package. 

Republic currentlv has a buddy re- 
fueling svstem store undergoing testing 
designed around a standard 450-gal. 
1--I05B externa! fuel store. Tank will 
('■ntain refuel gear and some 550 gal. of 
fuel. 

1'-I05 is designed to carrv four 
450-gal- capacity tanks internally plus 
internally stowed fuel for iiir-to-air 

Boeing KB-50J jet-assisted tanker op- 
erating at 25.000-50,000 ft., will also 



include the single-seat F-105D day 
figliter incorporating additional avionic 
e<iuipnient and tlie tandem two-place 
F-105E mission profile trainer and tac- 
tical all-weather fighter-bomber. F-105D 
is expecte-d to roll out in 1959. 


Tactical Air Command Will Test 
First Production Line F-105Bs 

Famiingdale, N. Y.— Tactical .Ait 
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Soviet Scientist Hits 
Long Lead Times 

Moscow— ,A leading Russian space 
scientist lias expressed concern over the 
long lead times required to bring ne-w- 
Sov-iet electronic equipment from the 
draw ing board to mass production. 

AA'titiiig in tlic official government 
newspaper. Izvcstia, Academician .A. 
Blagonravov complains tliat "the time 
between conception of a new Russian 
electronic device and its industrial mas- 
terv is inadmissihly- great— four to seven 
years— whereas in the U. S. it is only- 
one to two v-cats. 
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■'The miniaturized M-3 computer, 
for example, w-j.s designed four vears 
.-igo, nic first models were built in 
1956 and have liecn u.scd successfully 
to date. A’ct, the USSR State Plaiiuing 
Committee has already- spent about a 
vx-ar trving to decide liovv to put this 
machine into quantify production." 

Bl.igonravov- also cliargcs that the 
USSR's radio engineering and electrical 
indiistrv- “still has not achieved efficient 
mass |3roduction of standard, miniature 
electronic parts, elements and assciii- 
hlics. especially semiconductor dev ices.” 
Nfuch of the blame for this situation, he 
asserts, lies with Soviet planning and 
coordinating agencies. 


British May Produce 
Short-Haul Jetliner 

London— Consortium of de Hav-il- 
l.ind. Hunting and Fairey is considet- 
ing production of a fvvin-jet short-haul 
transport, the P.107, designed by 
Hunting .Aircraft. Decision is expected 
this summer. 

Consortiiiin— called Aircraft Manti- 
f.icturiiig Co.-w-as formed originally to 
produce the three-jet de Ilaviiland 121. 

P.107 reportedly w-ould hav-c two 
Bristol Orpheus engines, a 600-800 mi. 
range and scats for 40. Fully equipped, 
aircraft vvmild cost S750.000. 

21 



House Unit Boosts Missile Project Funds 


By Katherine Jolinscn 

\Vasliington— I louse Appropriations 
Committee last week iiiacle increases in 
key Fiscal 1959 defense programs total- 
ing over Si billion abose those asked 
bv the administration. 'Ilie increases 
were pmiurily made to accelerate key 
missile proicefs. 

niese increases nere nif.sct .somcwliat 
by decreases of S907 million— a substan- 
tial part due- to "paper cliaiiges." 

Tlie net increase of bll-t uhliioii lo 
!iic President’s budget boosted the total 
til S3(5.3 billion. ’1 bis is S3-8 billion 
mote tlian I3cfensc 13e|rattinent's Fiscal 
1938 budget. 

Proposed Increases 

House Committee incaascs were for; 

• Polaris fleet ballistic missile program, 
S638 million. I'he President asked for 
onlv S536 million for two additional 
.itomic-powerctl Ptilaris-ci)uipped sub- 
marines. One was ptesiousb funded 
for in January. The 3638 million is for 
.Ml additional six. making a total of 
light in the Fiscal 1939 program. In 
.idditinn. Navy's research and develop- 
ment budget was inaeased ST! million 
for work on tlie Polaris program. 

• Minntenian iuiilti-pur]ia.se ballistic 
missile program, 390 million— S13 mil- 
lion is for research and development 


and S73 million for procutement of the 
solid-propellant ballistic missile. 

• Hound Dog air-to-ground missile, S48 
million to fuliv equip B-52 forces. 

• Emergency projctls, S63 million— S85 
million was asked for the Sccrctarv of 
Defense to move forn-.itd with ad- 
vanced research and development proj- 
ects promptlv as de-velopincnts make 
this ])ossible, plus autUontv to transfer 
funds from other inilitaiv appropria- 
tions up to S30 million, 'llie commit- 
tee provided SI 30 niillion and increased 
llie transfer autboiilv to SlOO niillion. 

The Sccrctarv of Defense, for the 
first time, would be antborixed to en- 
gage dircctiv in test, evaluation, produc- 
tion. and ptocurcnient. Up to now the 
Sccrctarv lias been restricted to direct 
aelivitv in tcscarcli and dcvclopnicnt- 
Ihtough use of cincrgcncv projects funds 
and funds for Advanced Rcseatcli Proj- 
ects Agency. 

ARPA Budget 

'lilt committee a|iprovcd the full 
Sv20 million proposed for .\RPA for re- 
search and development on anti-ballistic 
missile inissile-s. space technologv and 
oilier advanced science programs. Onlv 
|ircviiius funding of ARP.A was SIO 

million in Jamiarv. 

Defense De'irartment's request for 
authuritv to transfer up to S2 billion 


from one service to another ot ftoiii one 
activity to anotliet was rejected. 

llie House group ciiipliasizcd that 
■'tlie sole basic purpose of the defense 
program is to provide for the niihtarv 
requirements of the nation," but added; 

"It is. of course, fortunate that as a 
by-product of defense spending wc e.iii 
reap added dividends in increased em- 
ployment and industrial activitv." De- 
fense llcpartincnt w-as directed "to be 
ever conscious of the economic imp.ict 
of defense spending and to conduct its 
;ictivities in svicb a way as to make a 
maxiimini contrilnition to ccononiie 
stabilitv." 

Tlie l''i.scal 1939 dedense program— 
despite a S3 bilUun increase in .ippro- 
priatioiis- rails for only moderate in- 
creases in new obligations and expendi- 
tures. Obligations estimated at S41.fi 
billion compare with 841.1 billion for 
l•'iscal 193.8; expenditures c.stimated at 
S37.4 billion comijare with 537. 1 billion 
for Fisc.ll 1938. 

Fimdv for procurement of executive- 
aircraft were eliminated and request' for 
;iircraft spares and piirts were slashed. 

Reduce Spares 

llie committee directed the services 
to reduce procurement of initial spares 
and parts to 20?f of the flv-awav cost of 
aircraft- It is now rmining up to 387- 
Tlie total reduction of S343 million in 
spares and p;irts was divided; IIS-AI'’, 
5200 million; NavT, 5143 million; 
.•\rniv, SI3 million. 

,4 total of S21.S million was cut from 
US.AI'”s procurement budget for 10 
executive planes with the committee 
comment that it could sec "no valid 
justification for . . . aircr;ift for tlie 
limited purpose of transporting govern- 
ment officials and documents." 'Ilic 
committee said Navy already has a suf 
ficient supply of administrative-tv pe air- 
craft and efiiniiiatexi S2 million ptoposexl 
for additional planes. 

Funds approved tor the research and 
development progr.mis of all three 
services for F iscal 1939 are substantially 
ov er this vear’s figiires. 

• Army; 8499 million. 899 million over 
Fiscal 1938. Tlie major increases arc for 
the Nikc-Zciis svstem and Pershing and 
Sergeant missile svstems. 

• Navv; 8821 million. 5294 million over 
FiscallOIS. 

• USAF; 8743 iniliion. 532 million over 
Fiscal 1958. 

Details on the nvct-all aircraft and 
related procutemenf budgets approved 
by the committee’ ate’; 

• USAF; S6.3 billion, S422 million over 
the Fiscal 1938 allocation. This provides 
for 982 new airaaft. including 59 B-32.S 
and 26 KC-133 tankers. Tlie emphasis 



F-100D Fighter-Bomber Is Zero-Launched 

North .American F-IOOD Sup« Sabre figliter-bombei is shown being zero-launched “billy 
coinbpl lo-jdcd" at Edwards .\KB, Calif- Note fuel tank under left wing, retouched area 
under right wing. Gen, O. P. Wcyland, comniandet of Tactical .Air Command, has said 
that the F-IOOD can and does cany ;i hydrogen warhead weapon for tactical use. 
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USAF Captain Withstands 83Gs on Holloman Sled 

Force of 83Gs was successfullv withstood bv .Air Force Capt. K. Beeding scaled baekwanis and in an uprigtit position during a llO-ft. 
rocket sled run at US.AF's llolloiiian .\jr Force Missile Development Center, N. M, Highest G number previouslv successfully euconntered 
was a force of approximately 40Gs. M'atcr cylinder brake stopped rocket sled. 


is on high pciformaiicc jet fighters and 
jet fighter boinlscrs. Further develop 
niciit of the 13-70 clieinical bomber is 
provided. Over 82 billion is for guided 
missiles and eompoiicuts. 

• Navy: S1.9 billion, SllO million over 
the F'iscal 1953 aliocation. 'llie 697 
new aircraft provided for include an 
advanced carrier based aircraft in the 
airborne early warning field; carrier 
based attack planes; troop and cargo 
transport helicopters for use in tfic 
Marine vertical envelopment operation; 
an improved version of anti-submarine 
patrol aircraft; turboprop anti-sub- 
marine helicopters; Grmimiaii S2F' ;mti 
submarine aircraft, and the Martin 
P6M seaplane. Tlie committee stipu- 
lated that procureiiicnt funds could he 
used for only one of two new Navy all- 
weather liglitcrs-tlie McDonnell F4H-1 
and Chance A'oughfs F'8U-3. 

• Army; Sl-6 billion. This includes SI 30 
million for procutement of initial sets 
of ex|uipment for tlie Nike-Zeiis anti- 
missile missile system and S9S million 
for 420 aircraft. Otlier missiles in 
.Army’s F’iscal 1939 procutement pro- 
gram include the Hawk ait defense 
missile. Nike-llcrcules air defense 
mis.sile. Redstone surFacc-to-surfacc 
missile. Sergeant surface-to-surface, La- 
Crosse clo.se support missile aod Dart 
anti-tank missile. 

Committee Proposals 

Points made by the conmiittec in its 
report included; 

• Defense Department should utilize 


the facilities of coinmcrcial research 
organi/aitions for Irasic rcseatcli. 'Hie 
committee said tlietc is now ;i ''re- 
luctance’’ to do this. It also protested 
tlie heavy overhead costs— varving from 
309f to 63% -of universities on military 
research coiittaets. 

• Special flight pay status must be re- 
stricted to those "who have a real com- 
bat proficienev requirement.'' Ibe com- 
mittee commented that "it is evident 
that a great deal of this living is con- 
tinued for the sole puqrose of qualifying 
for continued fliglit pay. . . . Abuses in 


AV'ashington— Number of org.iniza- 
lional and personnel changes have 
taken plaa' or arc plamie’d in US.-\F"s 
office of Deputy Cliicf of Staff for Dc- 
vclopincnt and .Ait Researcli and De- 
'clopincnt Command. I'liev include; 

• Maj. Gen. R. P. Swofford. )r„ direc- 
tor of tcscarcli and development in tiie 
deputv cliief of staff's office, will bc- 
conic assistant deputy chief of staff for 
development under Maj. Gen, Roscoc 
W ilson, who is succeeding Lt. Gen. 
Don.ild L. Putt as deputy cliicf. Maj. 
Gen. J. S. Mills moves from the as- 
sistant deputy’s job to command of San 
Betnardino .Ait Materiel -Area, Norton 
AF’B, Calif. 

• Maj. Gcii. Marvin C. Deiiiler. 
•ARDC's deputv coinmaiiiler for Rc 
search and Development, will sne- 


tlie field of so-cilled proficienev flv 
ing are reported to members of Congress 
constantly. . . The committee di- 
rected tlie services to make progress te- 
jsorts bv next Jaiiuarv . 

• Navy should increase emphasis upon 
awards to private industry on a com- 
petitive basis for aircraft iiiaintenance 
and ov criiaul. Cutting Navy’s budget by 
86 million, the committee said ffi.it if 
Navy did tliis and there were "a mote 
imident opctatioii of tlie ovcrh.ml and 
ie]xiir program," the reduction coiil.' 
be offset ' Without difficuitv." 


cceci Gen. Swofford in that post. 

• Maj. Gen- lA’ighton 1. Davis, coiii- 
niandcr of .Air Force Missile Develop- 
ment Center, Holloinan .Air F'nrce B;ise 
,N. M„ will succeed Gen. Demlct on 
Jiilv 1 . 

• Brig, Gen. Daniel E. Hooks, !09th 
Special Weapons Squadron, Wash.. 
D. C„ will succeed Gen. Davis on June 
20. 

• Maj. Gen. Joe W. Kelley, director of 
legislative liaison. Secretary of the .Air 
l''ora’. will take command of .ARDC’s 
.Air Prov ing Ground Center. Flglin Al' B, 
[la. Present coinniaiidet, Maj. Gen. 
Robert W. Bums, will go to Fifth .Ait 
I'orcc in the Pacific. 

-ARDC has increased its deputv eoni- 
inandcrships from three to five, .adding 
a deputv commander for ;iit defense svs 


USAF Units Shift Command Jobs 
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ti'iiis lutegrahoii user the Air Defense 
Systems Integration Division, at Cani- 
Inidgc, Mass., and changing Maj. Gen. 
Bernard A, Schriever's title from assist- 
ant to the commander. .ARDC, to dep- 
uty- comniandct. Air Force Ballistic 
Missiles. Maj. Gen. K. P. Bergquist 
heads the new Systems integration office. 

It is possible that Gen. Schrievet will 
be assigned to .ARDC headquarters at 
Andrews AFB and replaced at Ballistic 
Missile Division. Inglewood. Calif., by 
Maj. Gen. Don R. Ostrander, presently 
deputy eoinniander for rcsoiitccs at 
■ARDC headquarters, although .ARDC 
spokesman s;iid there is “nothing offi- 
cial'’ on this report. 

Brig. Gen. Don l•'lickinget. director 


By Craig Lewis 

Houston-General Klectric Co. has 
completed a 50 hr. test of its turbofan 
version of the J79 engine, and the new 
povvcrplant has logged over 100 hr. on 
the test stand, hirst flight is expected in 
the fall. 

New engine is a modification of the 
military |79 and civil CI-805 designed 
to provide a nxire efficient povvcrplant 
in the -Mach .80 to Mach .95 speed 
range. Details were revealed at the ,Avi.i- 
tion AA'riters Assn, convention here last 
week. 

Most immediate application of the 
turbofan povvcrplant, called an aft-fan 
by General Electric, is the Convair 880 
transport, and the abilitv of the engine 
to provide incre-ased efficiency and 
economy will be a key factor in airline 
decisions to fill out their turbine fleets. 

Bypass modification is expected to 
iitcrcase takeoff thrust of the basic 
engine bv about 55% and improve 
cruise fudl economv bv 8-12% (AW 
.April 1-1. p. -10). Engine is rated in the 
15,000 lb. class. 

Engine uses about 80% of the basic 
major components of the J79 and the 
CJ 805 powcrplants. 

.Aft-fan modification is a relatively 
simple addition to the basic f79 engine. 
It can be produced as an integral sec- 
tion of a new engine, or it can be added 
,iv a modification to current J79 engines. 

Since the bypass air enters its single 
stage compressor fan nearly at the end 
of the engine ease, a number of inlets 
can be usei. including annular or check 
inlets near the rear of the engine. .An 
envelope for bypass ait could also he ex- 
tended the length of the engine, hut 
the c.xtia metal would contribute a 
weight pcnaltv. 

IJuring an AW'.A convention trip to 
Corpus Christi Naval .Air Station, 
Sikorsky demonstrated a new version of 
the S-58 with instrument flight capabil- 

24 


of life sciences and command surgeon 
for ARDC was given title of special as- 
sistant for bioastronauties under the 
deputy commander for ballistic missiles. 
He vviil remain at .Andrews. 

.ARDC also has created an office of 
assistant deputy commander for space 
systems under the deputy commandet. 
Weapon Systems, to handle new work 
in this field. It is headed by l.t. Col. 
Charlton G. Strathy. 

Col. Carlo R. Tosti. former infonna- 
tion services officer, lias been named 
special assistant to the comniandct. 
ARDC. lie has been replaced hv Lt, 
Col. W'illiani S. Evans, Jr., formerly of 
•Ait Proving Ground Center. Egliii 
,\FB, Ha. 


ily. fiSS-lN combines new systems and 
modifications with Sikorsky’s automatic 
stabilization equipment to permit a 
pilot to operate tire ntacliinc without 
ground tcfctcncc. 

Changes include incorporation of 
new radars for mea.suring ground 
speed and altitude, improvement of 
flight instrument and cockpit layout, 
addition of automatic engine controls 
and use of an automatic hover coupler. 
'I’his coupler uses radar to detcmiine 
ground motion, permitting the heli- 
copter to move on automatic control 
from an 80 kt. airspeed at 200 ft. to a 
ground zero speed liover at 50 ft. over 
a pre-selected site. 

Doppler radar ground vclocilv svstcni 
used is built bv Rvan Aeronautical Co. 
AN APN-97 unit' automatically meas- 
ures heading, drift and vertic.il compo- 
nents of aircraft velocity. It works vv itli- 
out ground stations, wind estimates nr 
true air speed data. The 50 Ib. system 
contains a radar recciver-transniitter and 
a power supply-signal data converter. 

ill Corpus Christi, the Navy an- 
nounced five new climbing speed records 
set by Maj. Edward N. l.cfaivre in a 
Douglas I'4D-1. hiving from Naval Air 
Missile Test Center at Pt. Mugo, 
Lefaivre flew to 15.000 meters (-19,- 
212.5 ft.) in 2 min. and 56 see. 


Other records, wliicli will be sub- 
mitted to I'edcration Acronatique Inter- 
nationale as world records, were fliglits 
to 5,000 metets {9.842,5 ft.) in 44.59 
sec.: to 6.000 meters (19,685 ft.) in 1 
min. and 6.15 sec.: to 9,000 meters 
(29.527.5 ft.) in 1 min. and 29,81 
see,: and to 12,000 meters (59.570 ft.) 
in 1 min. and 51.23 sec. Records for 
tlicse four altitudes have been lield by 
tlie French Gerfaut 88. 

Discussing liigh energy aviation fuels, 
Robert A. Wells, Gulf Oil Cotp. .staff 
engineer, told an .AWA session of a 
new material called tributyl borane 
which has been synthesized for pyro- 
plioric fuels. Unlike otlicr types, tributyl 
borane doesn’t burn wlicii exposed to 
air, but it has to be sprayed before it 
shows it pyrophoric characteristics. 

Other developments: 

• Ness- ground control system will be 
developed for Bomarc interceptor 
missile by W'c.vtiiighouse Electric Cotp. 
under a SIO million contract. Westing- 
liouse will develop a more advanced 
system for guiding the missile during 
its flight to target area vsltere terminal 
guidance sy stem takes over. New system 
will replace W'estinghouse system used 

• Dow Cliemical Corp, has developed 
a new magnesium alloy with liigli 
damping capacity, nte KlXi alloy will 
be useful ill aircraft and missiles wliete 
vibration damping is necessary and 
especially in electronic equipment areas. 
Dow said. 

• New, .small size Mach 3 variable den- 
sity research wind tunnel for magneto- 
hv'dtodynamic houiukity layer research 
lias bcim desimed and built by Spiicc 
Technology Lihoratories Division of 
Ramo- Wooldridge Cotp. 

■ Goodyear Tire and Rubber Co. lias 
decided that nuclear radiation is no bat 
to the use of rubber tires on atomic 
aircraft. .After exposing airplane tires 
to radiation for two years, Gootlscar 
found that using nitrogen instead of 
air to inflate the tires helps protect 
tlicm from damage. As nitrogen diffuses 
through the tires, it forms a protective 
cloak around the cords and prevents 
their degradation. 



GE Turbofan Passes 50 hr. Test 



Tales Has Conventional, Nuclear Punch 


By Phillip J. Klass 

Philadelphia— 'i'wo tvpes of Talos 
missiles— one with a conventional war- 
licad. the other nuclear and employing 
slightly different guidance tccliniques- 
will be used aboard Navy’s USS Gal- 
veston, first of a series of Talos- 
equipped cruisers. Tlie Galveston was 
commissioned lierc last week. 

Both versions of Talos produced by 
Bendix Aviation Corp. arc intended 

S rimarily for long-range fleet air de- 
mse but can also be employed against 
enemy sliipr ot surface installations. 
Range of the supersonic, ramjet-pro- 
pelled Talos is quoted at “more tliaii 65 
mill." and its level flight ceiling at 
"higher than that reached by any 
bomber." The 5,000 lb., 30 in. dia. mis- 
sile IS 30 ft. long. 

Sperry-designed radar is itscd to guide 
both tvpes of Talos to target vicinity 
using beam-rider guidance tccliniqucs. 
Nuclear armed version, for use against 
large formation targets, is detonated by 
radio command from shipboard- Con- 
ventional watlicad Talos. used against 
single targets, svvitclics over to scnii- 
acbvc guidance in final pliasc of attack, 
homes in on shipboard radar energy re- 
flected from target. 


AA'athcad is detonated by proximity 
fuse. Conventional armed Talos is dis- 
tinguished by four Ivoiiiing gnidance an- 
tennas spaced 90 deg. apart, in the nose. 
Nnclear Talos has only pitot tube. 

Galveston is cquippra with single 
aft-located rotablc launcher which 
esm fire two missiles individually or 
practically simultaneously as required. 
Dual target tracking radars (AN/SPC- 
49) and two smaller guidance radars 
(AN SP\\'-2). both Sperry designs, per- 
mit each missile to be directed at dif- 
ferent. w idely separated targets. 

Launcher, built by Nottherii Otd- 


Vanguard Try 

Navy attempt to place a 20 in. dia. 

vehicle’s pileh-oxis programming mecha- 
nism. Initial data indicated that all three 
.stages fired successfully, that satellite was 
ejected and reached an altitude of ap- 
proximately 2.000 mi. before it plunged 
into the Atlantic. Radio signals were 

matelr 16 minutes. Officials ho'iK to 
launch another fidiv instrumented satel- 
lite sometime next month. 


nance Co., can be automatically re- 
loaded ill seconds. Another pair of Talos 
missiles can be fired as soon as tracking 
and guidance radars are freed from ptc- 
viou.s target assigiiuicnts. 

Galveston, completed sliortiv after 
World W'ar II but never cominissioiitd. 
was taken out of mothballs two vears 
a£o for conversion to a light cruiser 
missile role. Ship, expected to become 
operational this summer, will serve :i' 
guinea pig for other Talos-cquippeil 
ennsers, including the first nucl'’.ir- 
|iovvcrcd cruiser, the USS Long Beach. 

Galveston will be used to integrate 
eapabilities of Talos with piloted inter- 
ceptors in fleet ait defense. Galveston is 
equipped with Tacan transmitter which 
enables interceptor pilots to pinpoint 
lict position and stay outside the range 
of Talos. Galveston is commanded by 
Capl. John B. Colwell, former deputy 
director of Navy’s Polaris program. 

Bendix is prime contractor for Talos 
missile, but Vitro Cotp. liolds respon.s- 
ibility for integrating missiles, guidance 
radars, computers and other weapon 
support items. Airframe and ramjet 
engine are produced bv McDonnell Air- 
craft. Talos is outgrovvtli of Jolins 
Hopkins University’s early post-war 
Btmiblebcc program. 
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Nike Ajax Probe 

Middletown, N. J.-In>cstig;ition of 
tilt explosion of ciglit Nike Ajax ground- 
to-air missiles at the site of Batten- B. 
526th AAA Missile Battalion here is ex- 
pected to conclude this week. 

Batten- launching site consists of 
three laiuichii!| sections, each capable 
of launching four missiles without re- 
loading. Explosion w-as centered in 
Alpha section, the closest section to the 
•Assembly building where missiles are 
assembled prior to fueling and insertion 
nf warhcaels. Ten persons were killed 

On the basis of physical ciidence and 
arcounts of witnesses, this appears to 
liaie been the sequence of the accident; 

• Prior to the accident, battery had 
txx'n at "ted alert" status which w-as 
requited for raising missiles aboic 
ground for operational cheeks of such 
active equipment as the missiles’ radar 
licacons. One missile w-.is at each of the 
12 launching positions. A few- minutes 
lx.‘forc the accident, the battcri- changed 
ftoin "red alert" to "yellow- alert"— re- 
quited as long as equipment is in opera- 
tion— and prepared to secure. 

• Three additional missiles had been 
hroiiglit abosc ground and placed on 
ihe -Alpha launching section (the metal 
framework connecting Ihe four launch- 
eis with the elevator to the under- 
ground storage chamber), lliesc tlircc 
missiles w-cre positioned liotixonCally 
l>ctw-ecn the four missiles undergoing 
operational checking so that Ordnance 
Corps technicians could replace the 


Nears End 

missile aiming de\-ice with an improv-ed 
iiiodel. 'I'lieteforc Alplia section 
mounted ses-cn operational missiles. 
Bravo and Charlie Sections each 
mounted four operational missiles. 

• Explosion a]>parcnt1y originated with 
missile undergoing modification be- 
tween launcher positions tlirce and 
four, the two positions closest to the 
Assenibh- building. To replace the 
arming mechanism, two of the three 
warheads in the missile (nose and cen- 
ter warheads weigliing 12 and 179 1b. 
respectiscb ) liad to be temosed. Crater 
about 12 ft. in front of position u-hcrc 
the missile was .suggests these w-arheads 
«-cre lying on the ground at the time 
of explosion. Aft warhead (122 lb.) 
svould remain in the missile witli primer 
curd teniovod. 

■ AA'arhciids are wrapped with sescial 
liundrcd small pellet cubes about 0.25 


Economic Study 

President liisciihower has instnieted 
his special assistant. Elu-ood Qnesada. to 
conduct an extensive survey of the eco- 

gaHon of'thc*^U.S. economy. Paul 
Cheiington. associate professor of the 
Harvard Business School, has been re- 
tained by Qnesada to gather factual data 
pertaining directly to the economics of 


in. to a side. Detonation of the aft war- 
head of the missile being modified 
would drive these pellets into the war- 
heads and fuel tanks of adjoining mis- 
siles. l'\icl fot Nike-Ajax is red fuming 
nitric acid and kerosene. Explosion of 
other missiles could result from pellet 
impact on warheads, fuel fires, or blast 
concussion. 

• All seven missiles in Alpha section ex- 
isioded. Eighth missile was in lauocliet 
posilion four of Bravo Section, the near- 
est adjoining missile. This missile ap- 
parently elid not explode but Irad its 
Iroostcr ignited bv a m ing red-hot pellet 
rsliicli blasted the missile into the Side 
of a nearby liiil, Failure of this missile 
to explode may have saved the remain- 
ing missiles. 

Nike-Ajax w-arbeads use an explosisc 
c-allcd Composition B— a relatively inert 
cxplosi\-c somcwliiif similar to RDX. 
Missile is command guidance type, fired 
by a "burst command” generated by 
tfic ground conrputer and transmitted 
by tlie missile tracking radar as a coded 
sariation in the timing of its double- 


News Digest 


General Electric Co. has receised 
USAF contracts leading to development 
program of more tlian SlOO million for 
J93 jet engine which will power North 
American B-70 chemical bomber. Pre- 
liminary de'clopment work has been 
under wav for sev-eral months at Gen- 
eral Electric's Aircraft Gas Turbine 
Division, Evendale, Oliio. Company 
s;iid details of contracts and design are 
"liiglily classified.” 

Brcgiiet’s 9-tO Intregal, four-engine 
c.xperimcntal STOL aircraft, has made 
its first flight at Villacoublay, neat Paris 
Aircraft weighs 14,000 lb., is pow-cted 
bv four Tutbomeca turboprop engines 
of 400 lip. eaclr. Liter model will w-cigh 
36,000 lb. and will be powered by four 
turboprop engines of 1.200 hp. each. 

Turbine blade mannfaetdiing process, 
expected to reduce cost by approxi- 
mately 50% over any currentlv used 

g ocess, lias been developed by General 
Icctric’s Small Aircraft Engine Dcpiiit- 
ment, Lvnii. Mass. Special roll and coin 
method, in pilot plant production by 
Gencral Electric; ov-acomes problem 
of economically making blades fot T38 
tiirboshaft, which have a high ratio of 
airfoil thickness to platform width. Al- 
though dc-signed fot T58, process is 
tcadilv adaptable to other engines, com- 
pany- notes. 

Second Fairchild F-27 is now- flving. 
Aircraft will continue company flight 
test program and fly- CAA certification 
flights. 
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Sikorsky Studying 
Flying Cargo Crane, 
Transport Designs 


AIR TRANSPORT 


Transatlantic Charter Growth Foreseen 


Scheduled carriers anticipate ] 0% traffic increase 
above last season's 50,000 charter passengers. 


By Glenn Garrison 

New York— Econonn f;ires ate not 
affecting tlie growing coniincrcial chat- 
ter business, expected to tobil about 

100,000 transathintic p,isscngcrs this 

This estimate counts a toundtrip 
passenger once in each direction, in tlic 
same wav that scliediilcd traffic is com- 

Schedulcd carriers, whose smniner 
charter traffic totaled about 50,000 
passengers last rear, arc predicting an 
increase of about 1096 this war in the 
business. Non-schcditled airlines that 
will carry the rest of the traffic hare 
expindcd their fleets and introdueed 
more late-model, pressurized aircraft on 
the .North .Atlantic. 

Industrial eiiiplorc groups, particu- 
l.irlv sales iiiccuthe particip;ints, arc 
accounting for an increasing share of 
the charter bitsiness and the potential 
of this market is considered practic.illv 
untapped, hor those who can qualify, 
participation in such a group in many 
cases makes possible a Europt-.in r-aca- 
tion bevond their means with the ccon- 

ftoundtrip econoinv rate to Lrmdon 

IS S-155.60; charter fares undercut this 
by $1 50 and up. 

modified its charter policy to .some ex- 
tent, s|x;lhng out mure precisely who 
is eligible as a chatter group and how 
it is to be handled. 'This has made 
tilings a little easier for flic charter 
r.pcratot. particularly the non-schcdulcd 
carrier, and For the tiasel agent and 
eliartcr applicant. 

,\ flv in the charter ointment this 
summer is the U. S. business recession, 
which is having some effect on the 
industrial group business. Unless witii- 
drasval.s incrt“jsc considerably, howestr. 
the st-.isim is expected to he the best one 
yet. The nonpressurized DC-d. dmvn to 
.1 handful this season on the .\tlantic. 
is becoming ait asset instead of a lia- 
bility in some cases because of the cni- 
ploic withdrawals. Some groups who 
luue chartered larger planes lime suf- 
fered cancellation by some of their 
members, .^s cost per head depends on 
the number abo.ird. these groups arc 
looking for smaller planes with less 
seals to fill— i.e.. the DC-4. 

,\mong the major cliartcr operators 
on the .Atlantic arc: 


• Pan American, whose passenger chat- 
ter business last year totaled 21,509, 
Some of this was Militaiv .Air Trans- 
port Scrsicc contract traffic, but the 
MATS share w-js "considerablv itndcr 
half," according to i’an.Am. 1hc air- 
line's .M.ATS business has dropped eon- 
sidctably on the Atlantic in the |xist 
two years. Basic commercial charter 
equipment is the DC-6B, with normal 
tourist configuration of 7l passengers. 
Seat pitch and scnicc also follows the 
tourist class pattern, which includes hot 
meals. Chatter price \arics with season 
.itid direction of travel; casfbound char- 
ters arc cheaper in the fall, for csamplc, 
when scheduled traffic mosement is 
predominantly westbound. Passenger 
chatter revenues last year totaled 510,- 
786,000. PanAm attaches considerable 
importance to the industrial charter 
market and cites an outstanding ex- 
ample; Kcddcrs-Quigiin Corp., hooked 
lot mass Risicra \-acations this fall for 

2,000 employes \ia Pan.Ain charters- 
'i he airline, incidcntalh , helps such 
s.ilcs ineeiitise programs as this bv pro- 
1 idiiig s|X;cial menus, postcards, banners 
and the like for the contests of which 
the sacations ate the prize. Pan, Am 
says its 1958 charter iiitsincss will be 
.ibout 10% greater lliaii last leat's. 

• Trans World Airlines, with 51,526,- 
000 in ttansatlantic cliatlet resemies 
last year, earned 5874,000 from this 
sotitce ill the first femr mouths of 
I95S- TWA expects to better the 1957 
lolumc this yt-.it. and to get more off- 

^KXM Royar'Ontcli .Airlines, second 
to Pan-Am among the sclieduled charter 
ii|>er.itots on the .Atlantic, handled 14,- 
100 pitsscngcrs last year. 9,800 of them 
ciuring the pc.ik season— June through 
Stplembc:. KLM also is getting ctin- 
sitktable conipatiy cuiploic business. 
.Airline expects an incre-ase this vear of 
10% on-scas(in. 40% in off-se.ison 
di,rrtcr work. 

• Hying Tiger Line, biggest charter 
ii|)erator on the North .Atlantie in either 
the schexiuled or non-scheduled class, 
handled about 1 5.000 cummttcial 
charter p,issengers last se.ir between the 
U.S. and Europe. .Amitlier 15,000 peo- 
ple in M.A'IS work and 10,000 Intcr- 
gosernmentul Committee for European 
\ligtalion charter passengers brought 
the chatter total to 40,000. Commer- 
cial revenue's totaled about S5i million. 
■Ibis year. M.A'IS business to date is off 


about 10%, ICEM air charter move- 
ments arc temporarily at a standstill, 
hut cxminterciai chatters arc expected 
to tun about 20% ahead of 1957. 

ICEM moscmcnls into this country 
amounted to 41.404 passengers in 1956. 
another 21.966 last year, Hying Tiger 
has handled about half of all the air- 
borne refugee traffic which began to 
move m 1954 under the Refugee Relief 
Act. ICEM expects to moxc 15,500 
people to the U.S. this year. 60% of 
them by iiir. 

I'lsing Tiger savs it is finding incrcas- 
uig competition from both scheduled 
and contract carriers for commercial 
charter business. Industrial groups are 
a small pctcent of I’TL’s chatter cus- 
tomers. perhaps 15%, but the potential 
is considered \er\- big. "Social groups ' 
such as clubs, national origin groups 
and eolkge groups make up most of 
I'hiiig Tigers’ commercial business. 
Ibis summer I'King 'I'igct will use four 
or fisc of its Super It Constellations on 
the Atlantic, in two configuratimis-1 14- 
]}:issenger and 96-passcnger. Price per 
passenger for points such as London. 
Brussels and Paris is about 5300 round 
trip; .scnicc includes free hot meals, 
drinks for sale and the attendance of 

“49 Constellations on tlie .Atlantic this 
year, replacing OC-4s wliich luiiKllcd 
50 commercial cli.irtcrs last year in addi- 
liun to M.ATS work. Hie Constella- 
tions ate neulv acquired ftcim a fnreigii 
airline. Transoccan expects to handle 
about 60 commercial charters thi.s sca- 
•1111. with aircraft ciaifiguration of SO 

niuiidtrip fare to London 5285.58 or 

5250.00 a head, depending on whctlier 
both legs of the trip arc made in the 
|ieak directional season or only one leg. 
industrial employe groups coiisfituti. 
ajiprnximatds 20% of Tr.insnccan’s 
conuiierd.il business, althojrgh the air- 
line is afraid the recession may cut this 
l usincss back to some extent. 

• Overse-as National .Airwass has shifted 
its entire effort to tnin.satlantic cominer- 
tial diiirtcTs .is far as the on-seasoii is 
coiiteriicd. .Airline formerls handled 
miisth MATS, ICEM and other inili- 
l.iiv contract work. It hopes to fly lOU 
eommercial charters this year in three 
new DC-OAs and in DCds. Overseas 
National iiiosed its headqiutrters from 
Oakland to Baltimore to concentrate on 
the Atlantic, opened a Nesv A'ork sales 
office la.st fall- Board chairman L. C. 
Bunscll, Jr. says summer charter tour 
business to Europe has grown in the 
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Produefion Boeing 707s Fly in Formation for First Time 

Rndiig 707 Stiatoliners, living in foriiialinii for tlic first time, pass over Mt. Rainier, AA'asli. Top jetliner is the first production 707. 
which made maiden iliglil Dee. 20, 19!!7. Bottom aircraft is the third production 707 which dew for the first time May 19. 1958. 


past five years to a 525 million volume 
in transportation alone. Butwcll sees 
iritiustrial groups as tlic gre-at market 
for tourists charters. His company will 
make efforts to sell group organizers on 
the idea of planning next sear's saca- 
tion tours carls or late in the season in- 
stead of hunched in the peak weeks. 
Oserscus National charges 525,559.50 
or 529,876 for a 97-passctigcr DC-6.A. 
depending again on the season-direc- 
tion combination, and 517,918 or 
520,944 for a 68-passengcr DC-4. Base- 
price works out to 5263-50 per passen- 
ger round trip. Hot meals, drinks if 
desired, 36 in. scat pitch. Industrial 
groups are making up some 40% of 
Oicrscas National’s charters this ycat. 

• U.S. Overseas Airlines will divide its 
11 DC-4, two DC-6 fleet this summet 
between supplemental common car- 
riage and military work, and transatlan- 
tic charters. Cartier says recession has 
helped its cliactc: business because 
groups "have shrunk to out size." Full 


potential of industrial group business 
has not begun to be tapped, according 
1(1 U.S. Overseas. 

41ie passenger figtrres for chartet op- 
erations actually represent only a part of 
the total iiasscngcrs hauled in the work. 
If 97 persons charter a plane, fly to 
Europe and rctiirii, they count as 97 
passengers. But if the same persons flew 
round triji on scheduled flights they 
would be considered 194 passengers. 

I'lirtliermotc. the charter operator is 
not going to leave his group iii Europe 
and fly txick empty if he Can help it- 
'1 lie non-sdicduled operators must do 
some involved .scrounging to find west- 
bound loads to fill up their backhauls. 
Besides bid-in M.A'TS or ICEM char- 
ters, such groups as ships' news are 
much in demand as charter customers 
to solve this backhaul problem. And 
these do not show up in the charter 
totals. 

binding this off-beat business for 
backhaul traffic is a complicated and 


com|>ctitivc .iffait for the charter ear- 
ners. Bidding for scanten groups— 
which travel as "single entity" charters 
paid for by the shipping company re- 
sults in prices much lower than the pro 
rata chatter group pavs. But bids, under 
CAB’s watchful eve, never get so low as 
to be mere token revenue. One opera- 
tor uses 52,30 per mile as the nuc of 
lluimb. tock-bottum point in ncgoti.i- 

C.AB this V car has clarified its policies 
regarding eligibilitv for charter groups 
and has pulnislied a qiiestionnaiic to 
be used by the carriets in determining 
whether groups can qualify, and a stand- 
ard after-flight report- Non-schcdulcd 
operators, who must apply for an ex- 
emption 60 days in advance of a pro 
rata flight, do not. this vear. have to 
offer PanAm and 'lAA'A first refusal of 
each tri|) as they have in the past. Tliis 
chan^, however, applies only to on-sea- 

Thc Board’s new policy definition 
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•iUo makes mote explicit the relation- 
sliip between tlie ttasel agent, wlio 
books most of tlic charter business, and 
llie traveling group. ,\genl’s commis- 
Mons ate limited to the normal Interna- 
tional Ait 'rraii.s|)ort Association 5% 

C,\B also spelled out mote clearly 
its rules tightly restricting advertising 
and solicitation of groups, and a num- 
ber* of other regulations concerning the 
(Tganieation, pavment and handling of 
Mich groups. 

't he grmvtli within the last few years 
of the industrial employe chatter, along 
with ermtinuing business from other 
iligiblc groups such as teachers and na- 
lioiial groups, would seem to confirm 


New York— lliree of New York Air 
v'livs' new li-passcngei Vertol -l-l-B 
helicopters went into schednled |WF- 
stiigct service last week In the airport 
shuttle Irctwcen LaGuardia. Newark 
and New York International Airports. 
1 lights into Manhattan's West 5(lth St. 
I lehpoit were scheduled to begin 
)nnc 1. 

Ihe helicoptet airline expects dc- 
liserv of its fourth and fifth 4-1-U.s dur- 
ing June, replacing its fleet of Sikorsky 
S-55s and S-58s and dovihling the seat 
eapaeitv in mcttopolit.in New York area 

^\■ith the k'crtol fleet. New York 
.Mrwavs can tlv 660 people in -i-1 daily 
flights in and out of Manhattan. 

Loans Underwritten 

C.^B member G. Joseph Minetti 
noted at inaugural ceremonies last week 
lliat the liclicoptets were the first air- 
craft to be delivered with the assistance 
of recent legislation permitting C.^B to 
midcrwritc loans h\- local scrxicc aitlincs 
for new equipment putcliascs. 


views lhat the great mass travel market 
upon whicli fntiiic transatlantic busi- 
ness may depend, is largely untapped 
at present fare levels. 

\Miat will become of the charter 
l.iiisincss when the vastly expanded jet- 
age scliedulcd oipacity is flying the 
Atlantic— and other routes— is a moot 
and complicated question. 

For example, I’aiiAm’s total jet ca- 
paeitv will lie about 701? greater than 
its piston fleet capacity. If the market 
lot used piston aircraft is glutted by 
tlicn as manv observers predict it may 
be, PanAin could use its Stratocrusiers 
and DG-6Bs-all of which will be writ- 
Itii off by that time-as a highly flexible 
chatter fleet. 


Minetti said New York Airwavs' fleet 
itplaeenicnl priigrain, by providing 
greater eapacifv' and a more economical 
iiperation, would make feasible effective, 
5|>cedier passenger serv ice in and out of 

He described the airline'.s ninc-veat- 
iild operation as a true experiment in 
determining the best wav to provide 
rapid ait transportation in areas of con- 
gested gtotmd movement. 

C.'\B s order ap|>r(iv ing the loan guar- 
antee to the Hanover Hank, f'ccleration 
Bank and Trust Co. and United States 
'I rust Co. for the S2 million Y'citol 
purchase ackimwledged tii.it tlie new 
service would require an increase in 
subsidy over pre-sent operations. 

But the equipment, C-\B noted, will 
iiisolve much less subsidy than vvould 
he required if New York Airways were 
to serve Manhattan and its present 
routes fully vvith tlie Sikorsky equip- 

'Hie Vertols sviil, the Board said, 
therefore ‘'reduce the subsidy needed to 
provide tlie total service required by 


the public coiivenieiice and necessity." 

C-AB said the airline has agreed to 
accept a final mail talc order establish- 
ing rates for each of the five years dur- 
ing which the loan is to be repaid, and 
that an order plating the carrier on tliix 
final mail rate will be issued shortly. 
Rate is basctl on data and estimates sub- 
mitted bv New York .\irwavs in con- 
nection witli the loan guarantee. 

44-B Interior 

'I'he tvvin-rotored k'cttols in New 
^'^^Ik .^irwavs service seat 12 passengers 
iwo-abrcast on the right side of the 
aisle, with e.irrv-oii baggage facilities 
along the left of the cabin. Two addi- 
tional rear-fating scats arc installed in 
the front of the cabin, and the 1 xth 
seat is hicatfd at the extreme rear he- 
hind the entrance door. Decor is tan, 
giccn. red, cream and gold. Seats arc 
equipped with standard airline over- 
head reading light and ait outlet facili- 

Picture windows give passeiigcts a 
\'iscount-sizcd view. Noise level is less 
than the S-58's. 

The petinanentiv inflated flotation 
gear, two outrigger floats aft and a 
float flush against the fonv-atcl fuselage, 
weighs about 740 lb. together with tfic 
fuselage seal which makes the N'crtol's 
undasidc watertight according to the 
manufacturer. 

The gear was developed by Y'crtol. 
It is said to cut only about four knots 
from the aircraft's auising speed. 

New ^'ork ,4in\avs' 4-FBs will be 
.v|itipped vvitli the Beiidix-Decca navi- 
gation sv-stem for operational evaluation 
iindtf a contract w ith .\irvvavs Moderni- 
zation Board. Thev will also carry Ben- 
dix-dcvelopcd sonic altimeters, 

Conthiontal Slarts 
Viscount II Ser^■^ce 

Deiivet-Contiiiciit.il .Airlines last 
week opened scheduled service with new 
k'ickers X'iscount SlO-840 turboprop 
aircraft on its Cliicago-Los .^ngeles 
route. The 5t)-passcngcr planes vvill be 
used in dailv fir.st chiss fliglits. 

Contiiicnt.il is buying ll of the Vis- 
count IIs. Coach traffic on tire Cliie.igo- 
I, os Angeles run will coiitimie to be 
handled vvith Rs-passenger DC-7Bs. 
Continental has also ordered Boeing 
-OT.v and plans jet sen ice in Ihe spring 
of 1959. 

'live airline's first class Y'iscount sen- 
iee will feature new "Gold Gut Serv- 
ice” of food and drink, gold flatware, 
champagne dinners and suppers. New 
stewardess uniforms have been designed, 
ii'cluding vvtap-amund smocks to be 
worn while meals or drinks arc being 
served, 'lire Viscount's decor is gold, 
with two-abroist seating and a rc.ir 
lounge. 



I hree New York Airways Vertols 
Begin Scheduled Passenger Flights 


AVIATION WEEK, Ji 


2, i;j8 


Subsidy Bill May Spark Industry Battle 


By Ford F.astnian 

Washington — Proposed legislation 
that would prevent domestic trunk air- 
lines from again receiving subsidy py- 
iiicnts is expected to touch off a bitter 
h.ittle within the airline industry. 

The larger trunklines, despite declin- 
ing profits and ht-jvv comimtments for 
jet cquipiiicnt, have indicated support 
I'f the proposal wliile the .smaller car- 
riers have expressed considerable con- 
cern over the impact such legislation 
might have on their future and, in fact, 
tliaiiccs of their surviv-.il. 

Under propo.sals, sponsored hv Sena- 
tors Strom Tliuiimind (D.-S.C.l and 
Thnistoii H. Morton (R.-Kv.) and Rep- 
resentatives Peter F. Mack Jr.. fD.-Ill.) 
and Rihn E. Moss (D.-Cahf.) eligibilitv 
of diiincstic trimkh'nes for subsidies 
vvould he eliminated pcrmancntlv. 

Sponsors in both the Ifou.se and Sen- 
.itc said the bills will not affect the 
subsidy policies concerning interna- 
tional. local service and helicopter opr- 
ations. 

spokesman for the local service in- 
dustry said, however, that both bills 
contain a provision that could have a 
serious affect on local service or feeder- 
line opmtions. 

50-Mile Clause 

In addition to eliminating trunkline 
subsidies, the Sciiiitc bill also would 
prohibit subsidy payinents for anv new 
route longer than 50 miles and parallel- 
ing .1 route already operated by a non- 
subsidized carrier. Tlie House version 
vvould prohibit snbsidv on routes of 100 
miles or mote in length under similar 
conditions c.xcc|st for the fir.st two vc.irs 
of local or feeder service. 

Sponsors of the proposal said the fed- 
eral government has spent nearly 5200 
million in subsidies between 197, S and 
1957 to "help develop the finest trans- 
port system in the world." llicv added, 
however, that the time has atrived for 
a rc.ippraisal of the entire snbsidv pro- 

What Backers Claim 

Backers of the legislation claim elimi- 
nation of subsidies for trunk airlines 
would have the following results: 

• "It would require more careful and 
efficient nianagcmcnt of the larger air- 

• “It would eliminate the possibility of 
an unnecessary subsidy burden ever 
again falling on the general taxpiver." 

• “Regulation of the domestic trunk 
aitlincs and future awards of new routes 
would have to be based on mote careful 
aii.ilysis of the needs of the public and 
the economic conditions of tlie airlines 


• "It would prevent subsidized compti- 
lion, such as adding a fourth airline to 
a route whetc three operate profitably 
,ind the traffic proves insufficient to sup- 
port four. Consequently, tlie Civil 
Aeronautics Board finds itself faced with 
subsidy requests to offset opaating 
losses of one or mote of the carriers." 

• "it would eliminate a timc-consuining 
area of CAB rcsponsibilitv and thus in- 
crease the efficiency of that federal regu- 
latory agency." 

Big Four Support 

.\irliiic representatives in Wasiiing- 
ton predict the Big I'our; American, 
Eastern. I'taiis 7\'orld and United Air 
Lines, will lend enthusiastic supptt to 
the subsidy legislation. Airlines of this 
size have often criticized the C.^B for 
pmiitting "multiple comptition" on 
high density routes. 

They claim tliat in main cases whetc 
certain routes can be oprafed at a rea- 
sonable profit by one or two carriers, 
the addition of a tliird or fourth car- 
riers often results in marginal opta- 
tioii for most or all carriers. 

There ate nine airlines serving be- 
tween New York and 7\'ashington 
where before World W'ar 11 there were 
only two. llicre ate five airlines flying 
between New York and Boston and 
live lichveen k'^usliiiigton and Boston. 
There also arc five between New York 
and Detroit and five between New York 
and Chicago. 

In sonic instances where the bigger 
caniers had been able to show a profit 
and get off subsidy, additional airlines 
were put in the market that still re- 
quited subsidy. 

Multiple Competition 

Although no trunklines are tecciving 
.subsidy at present, multiple competi- 
tion in inatkcts that will not siipprt it 
may force some carriers back on it, air- 
line spkesnien claim. Not onlv must 
the taxpvers stand the cxpnse'of the 
additional and unnccessan' compti- 
tion. but it reduces the cebnomie sta- 
bility of the airlines aheadv serving the 
market, where mote and better service 
could be provided with fewer carriers, 
they add. 

The smaller e.irtiets claim thev do 
not intend to go back on subsidy] but 
that there seems to be no justification 
for such legislation at a time when air- 
lines are facing their most critical pricid 
in history. No one knows what to ex- 
pect in the future as the industry moves 
into the jet age, one spokesman said, 
adding that enactment of such legisla- 
tion could conceivably wreck the entire 


industry, including the bigger airliiiev. 

However, the small aitlincs say such 
legislation might more likelv tend to 
create a monopolistic situation wlicte 
competition of the Big I'out could bv 
cUminatcd bv law. 

Financial Pinch 

C.-kB's policy of stren|tlicniiig 
smaller airlines bv prmitting tbciii 
access to high densitv markets has hceii 
a major factor in enabling all the trunk- 
lines to get off subsidy , ffovvever, it is 
possible that airlines operating on 
sniallci profits may feci a serious finan- 
cial pinch during the transition to jets 
where availability of snbsidv iiiiglil 
mean the difference between continued 
operation or bankruptcy. 

The larger airlines' answer to this 
is that the C.AB is only permitted to 
grant .subsidy to offset operating losses 
and. if the losses arc a result of uii- 
ccononiieal competition, then it slimild 
not be allowed. 

The small airlines also contend that 
removal of eligibility for subsidy by law 
might tend to iinpir their credit rating 
with the financial communitv and re- 
duce their ability to acquire the neces- 
sary financing to purchase jet equip- 

Doty Aj)point€*d 
Transport Editor 

Laurence L. Doty has been appointed 
Iransprt editor of Aviatiox Wm.k 
effective June 1. Doty's appointment is 
part of an editorial cxpnsion program 
aimed at improving the quality and 
coinpletcncss of .Aviaiion M’eek's cov - 
erage of airline activities. He will make 
his headquarters in W'asliington, D. C. 

Doty has been an a.ssociatc editor 
covering ait transport for Aviation 
Week for the past two years. Previ- 
ously, he was manager of Capital Air- 
line’s public relation department for 



LAURENCE 1. DOTY 


AVIATION WEEK, June 2, 1958 



Western-ALPA Strike Pact Nears 

Los Angeles-Substantial piogins nns being made last neck toward reaching a final 
agreement on the ^^'estcm Air Lines-Air Line Pilots Assn, pilot strike which wmild 
enable the airline to resume service sometime this month. Airline has been grounded 
more than three months already. 

Although tcchnicalU' stiU on strike, pilots and company representatives have signed 
an agreement on tcniis laid down by National Mediation Board Member Leverett 
Edwards, under which: 

e Both parbes were to enter a fise.dav negobation period on wages, hours, working 

e Issues sbll untesohed after fis'C.dav negotiation period ate to be submitted for 
aibitrabon, with bolli parties bound to comply with arbitrabnn board's findings. 

No delays are anticipated by either company or union in negobabon and arbitra- 
bon procedures and company has already begun recalling employes furloughed by 
the strike. 

ing Lnckhccd Elcetni opemboiis, and at this time pilots iiiav reopen ncgotiatlon.s 
on this Issue only. If at this time negoliabons should fail to settle the third man 

Labor .Act has been carried thiongli^ Howeser. it is hoped that in the meantime, 
which can serra as a pattern for scltlcment of the controversial issue by all airlines. 

number of flying hours and improvements to pilot retirement plan arc the main 
issues still pending. In all. 16 items arc being diseiissed. 

If all points were settled immediately, there would be a bme lag before AA'cstern 

reesamined. Stewardesses will be given refresher Lutses. Planes wfil liatv to be 
fliotoiighiv cleaned and cheeked pbor to being put into service. 

mechanics and inspectors for servicing aircraft. 


six scats; worked for United Air Lines 
in the Midwest and was a reporter on 
daily newsp;ipcrs in AA'isconsiii. During 
W'orld War II. Doty served as a cap 
hiin in .Air Transport Command's North 
.Atlantic and Pacific divisions. 

Assisting Doty in the transport dc- 
]iartnicnt will be Glenn Garrison in 
.\viAtiov Wf.ek's New York office and 
Robert II. Cook in Washington. Gar- 
lison is a former Virginia ncuspapcmian 
who came to Aviation W'eek from the 
Port of New York Aiithoritv aviation 
piibliciition section. Cook, a AA'ashing- 
lon newspaperman, was witli Capital 
.Airlines for four years before joining 
this magazine's transport department. 

Los Angeles Group 
Proposes ‘Helisto])s’ 

Los Angeles— Action to get a new 
categorv of landing site recognized and 
to obtain city code changes rctiiiirod 
to more fnlK utilize rotary-wing trans- 
portation potential has been accelerated 
here through moves by the Los .Angeles 
Chamber of Comincrco. 

The chamber has submitted tlirmigli 
proper channels, proposals for changing 
city codes to; 

• Make the necessary diffcicntiation be- 
tween “aircraft” and rotarv wing or 


vertical takeoff and landing machines 
such as helicopters. Proper wording 
affects such tilings as airport and heli- 
port sites, operations from certain 
zones. 

• Establish new helicopter operating 
base to be termed a ‘ iKiistop,” a place 
for loading ;md unloading passengers 
or c;irgo only, as opposed to a licliport. 
where passengers and cargo arc Inmdled 
and sucli operations as rcfncling. main- 
tenance and the like are carried out. 
llie "hclistop'' could be a rooftop site, 
would not need the elaborate facilities 
requited wlicrc fueling or similar work 
is to be accomplished. "Ilelistops” 
could be esfablislicd in nianv areas 
where heliports would be impracticalilc. 

• Have eitv building structural stand- 
ards written so as to clearly define what 
provisions would liavc to lie made to 
accommodate a "heiistop,” according 
to tlie categorv of equipment to be 
operated into and out o^ tlie site. 

Request for changes to Iniilding code 
have been initiated into formal clian- 
iiels. and while the Chamber of Com- 
merce recommendations did not incor- 
|)orate specific numerical values for 
structures, a categorization of opera- 
tional helicopters vvliich would use a 
"hclistop” were made. In this, classes 
were divided according to vehicle 
weight. Class 1 being LSOO lb.; Class 


I), 7,500 ib,; and Class III. 15,000 
lb. and up. Specific stnictural require- 
ments to matcli the gross weights of 
categories will be incorporated by city 
engineers, fiowever. today’s Type I 
or II fire resistant structures of steel, 
concrete clad, should be adequate. 

Australian Carriers 
Purchase Electras 

Burbank, Calif.— Lockheed .Aircraft 
Corp. last week announced the sale of 
nine Electra turboprop transports to 
three airlines in the Australian-New 
Zealand complex and the confirmation 
of an earlier orda for two Electras by 
a fourth Australasian carrier. 

The purcliases covet a tofal of 11 
Electras v-aluod at S27 million. Tlicy 

• Qaiitas Empire Airways of Australia 
(Qantas)— four Electras. 

• Tasman Empire Airways of New Zea- 
land (Tcal)-thrcc Electras. 

• Trans-Australian Airlines— two Elcc- 

• Ansett Australian National Airways 
was granted permission to purchase two 
I'lectias following a reversal of an ear- 
lier Australian cabinet decision that pre- 
vented tlie carrier from buying any air- 
craft otiicr tiian Englisli-made Vickers 
Viscounts (.AW .April H. p. 45). 

Sale of the 11 aircraft to tlie four 
c-.irtiers brings the Electra backlog to 
151 airplanes valued at approximately 
$325 million. 

Qant.is will operate the Electras in 
tlie Far East sector of its around-the- 
world sv-stcni. Deliveries will begin in 
llie last quarter of 1959, Tlie airline 
has seven Bixiing 707 turbojets on or- 
der for delivery beginning in -April, 
1959- 

Tcai will operate tlie Electras on 
routes connecting the Fijis with .Auk- 
land. Christchurch, Sydney and Mel- 
bourne. I'irst of three Electras will he 
delivered late in 1959. 

Delivetv of the domestic version of 
the Electras to TAA and Ansett/.AN.A 
will begin in tlie first quarter of 1959. 

In London, news of .Australian and 
New Zealand purchases of the Electra 
drew angrv comments from members 
of Parliament. One commentator in the 
Ilou.se (if Commons said "it will be dis- 
astrous if we allow these Australian and 
New Zealand contracts to pass into 


Correction 

Douglas lXl-8 jet tiansport prototype 
is scheduled to make its fiist lest flight 
ill Oiliforuia during early fuiie. Due to a 
teletype transniissinn error, the May 26 
editorial stated this initial flight would 
be made in November. 
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► ,Air France has extended its Paris- 
liogota route to Quito. Ecuador, and 
Lima. Peru, using Lockliced Supet-G 
Constellations. 'Tlie flight departs 
Bogota on h'riday at 9:50 a.m.. arrives 
in Quito at 11:50 and Lima at 4:15 
p.m. llie return flight leaves Lima 
Saturdav at 8:00 a.ni. Both first class 
and tourist accommodations ate avail- 

► Emcry Ait Freight Corp. reports a 
first quarter net income of S81.450 as 
compared with SI17.396 for the cor- 
icsponding iictiod last v’ear. Gross rev- 
enues for the period were S2. 334.1 51 
compared to 52.216.487 in 1957. "Die 
increase in gross revenues, attributed to 
3 7% fncrcase in shipments liandled, 
was offset bv a decline of 16% in the 
average weight per shipment, Emery 
has added service From the U-S- to 
Hawaii to its intetnational freiglit for- 
warding operations, using all airlines 
from the U. S. mainland to Ilavvaii. 

► International Civil Aviation Organi- 
zation lias accepted Costa Rica as its 
73rd member. 

► KLM Roval Dutch .Airlines will in- 
augurate a new Polar route linking .Ams- 
terdam, Tokvo and Biak, Netherlands 
New Guinea,' on Nov. 1 . live new serv- 
ice wiU be flown in botli directions 
twice a week and will use Douglas 
DC-7C aitaaft. KLM says there will 
be a regular intcmiediate landing .it 
Anchorage, .Alaska, but says anotlier 
landing mav lie made between Amster- 
djin and Anclioragc. depending upon 
tlic prevailing wind currents. 

► REAL, Brazilian liitcmational Air- 
lines. pending ratification of modifica- 
tions on the Brazil-U.S. bilateral agrcc- 
nients. plans to begin operation of a 
Bnizil-Japan service later this year. 
Tlie new route, using Lockheed Super-! I 
Conslclhifions, is expected to run from 
Rio dc Janeiro to Caracas, Mexico City, 
Los Angeles, Hawaii. W'akc Island and 
Tokyo. Convait 880 turbojet aircraft 
will senicc the route following sclicd- 
iiltd dcliverv to RE.AL in 1960. 

► United .Aii Lines will construct a SI 
million training center on tlic campus 
of Colorado W'omeii’s College in Den- 
ver. The facilitv, a half mile from Den- 
ver's airport, will contain classrooms, 
recreation lounges, cafeteria and ban- 
quet hall. The smaller building will be 
used to liouse flight crews who remain 
in Denver for long training period, llie 
center will be used to train stewardesses 
and fliglit crews as well as supervisory 
and management petsounel. 


AIRLINE OBSERVER 

► Airline traffic, which showed an upswing during the first vveck.s in Mav. 
declined slightlv in some areas following the mid-air collision April 20. near 
Brunswick, Aid. However, possibility of lioavy passenger loads prior to the 
Memorial Dav week-end could round out the month with siibstantLil 
increases over Mav of last year. 

► Gciieta! Electric will have its CJ-805 commercial jet engine certified for 
both kerosene and JP4 fncl. Company lias Isecn testing engines on kerosene 
for several months. One CJ-805 test engine reportedly lias accumulated 
800 Ur. on kerosene with no significant difference in fuel system or com- 
bustion svsteni opetation compared vvitli results with JP4. Target date for 
CAA tvpe certification of tlie CJ-805 is July, 

► Civil Aeronautics Board is making a detailed suney of the effects of 
missile firings on civil ainvavs patterns. Major point is to detennine 
wiiether missiles can be defincil legally as aircraft before scope of Board's 
jurisdiction in airspace allocation can be established. 

► .Amctitaii .Airlines proposal to the Civil Aeronautics Board to provide 
coach service with anv tvpe of airaaft on flights that depart originating 
tcnninals between 10 p.m. and 3:59 a.m. has been suspended and will be 
investigated bv the Board. Both United and TAVA filed complaints against 
the -Ameticaii tariff filing. 

► Curtis Barkes, United Air Lines senior vice president, predicts that Cqiy 
gress vvill intervene in the airline industry’s economic problems if tlic Civil 
.Aeronautics Board docs not allow a substantial fare increase. 

► Trans World Airlines lias been awarded an Ait Force contract for S2.I 
million to purchase eominunication equipment for Lockliced aircraft that 
would be assigned to the military in tlie event of wartime emergency. TWA 
will purchase the equipment, take delivery, inspect and hold tlic devices in 
reserve at strategic areas for all Lockliced aircraft operated by the scliediiled 
airlines under tlic Civil Reserve Ait Fleet program. 

► British Overseas Airways is studying economy measures that may result in 
mote centralization of engineering and maintenance procedures vvitli a 
resultant cutback in personnel. BOAC attributes its present fiiuncial diffi- 
culties in part to dcliverv dclais and teefliing problems of llie Bristol 
Britannia wliich it praises as a "very fine aircraft.” BOAC admits it lacks 
funds to finance traffic expansion and new route development althougli it 
plans to extend its Comet HE. familiarization program to include instrument 
let-downs and approaches at New York Intetnational Airport and at Boston's 
Logan Aiiport next month. The earner has been eoiidiicting training flights 
with the Comet between London and Gander. 

► Act Liiigiis has ordered three mote Vickers Viscount 800s to bring its total 
fleet to six. Tliey will rc|jlace the four A'iscount 700s now ojx.-rated by the 
Irish airline. 

►.Airlines are not expecting am- lax relief tliis year as the result of strong 
opposition to any tax cuts from key congressional leaders of both patties. 
Howeicr, a nuinbet of Senators continued to promise a fight for cuts on 
the transport.ition excise tax. 

► Pan American World Airways expects economy fare traffic on the North 
Atlantic will account for much as 7076 of its total traffic this summer. 

► Continental Ait Lines has filed a registration statement with the Securities 
Exchange Commission for a public offering of SI2 million convertible 
subordinate debentures. Proceeds will support expansion costs of routes 

► Trans AA'orid Airlines has asked tlic Civil Aeronautics Board to remove 
restrictions on its Los Angclcs-San Francisco route. Tlie airline charged that 
“United and Western are not fully meeting the needs" of the market and 
asked the Board to lift “the oldest surviving restriction in the industry” by 
granting an immediate hearing and cx]>cditioiis handling. 
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2 BASIC PROBLEMS 

In testing 

electronic systems 


Many complei: electronic systems— missile guid- 
ance is a good example— may require testing that 
takes days by conventional methods. Yet the end 
function of such a system may last only a few min- 
utes— even seconds. 

Other systems, though less complex, must be 
tested in such large numbers that adequate per- 
sonnel are frequently unavailable to perform tests 
by conventional means. 

The SCATE system of automatic test equipment 
can solve both problems. It provides self-checking 
automatic testing which Is fast, flexible and fool- 
proof. 

The system evaluates all 
important parameters of 
equipment under test, In- 
cluding; 

1. RF sensitivity, center fre- 
quency, band width, power 
output, noise figure. 

2. Audio frequency gain, band 
width, power output- 

3. Video pulse circuitry, in- 
cluding pulse decoding, 
logic, digital comparison, 
pulse delays. 

4. Voltage levels, DC end AC. 

5. Servo response. 

6. Mechanical response. 

Stromberg-Carlson has standing designs tor all 

the standard components which go into a SCATE 
system, and is fully experienced in designing cus- 
tom components which may be required in any test 
system. 

Complete details on the SCATE system and other 
Stromberg-Carlson automatic test equipment are 
available on request. 

beleeted automatically by the SCATE system. 



“Than is nothing finer than a Stromberg-Carlson" 

f. STROMBERG-CARLSON 


SPACE TECHNOLOGY 


Basic Factors Complicate Plasma Work 


Because 0/ fhc pofciifial importance 
11/ the fide) 0/ m.ignefo/iycJrodynaitiics. 
h ialioii ^X'cci is offering tliis artic/c on 
the fmidanicnfats of t)ie su)>/ect- This 
IS a siippJcniciit to t)ie livo-part series 
u-hich started in As'iation \T'eclc -Mai’ 
/’rp. dSl. 

By J. S. But^, Jr. 

\^■ashington— Two primars points 
concerning magnctolivdrodsnamics ate 
being made today by vittuaU; all the 
scientists active in tliis new biancli of 
physics. 'I'liev are; 

• Research into and applications of mug- 
netohydrodynaniics (MH 15 ) arc enot- 
nioHslv coniplicated by the large num- 
ber of factors that must be considered 
-imultancouslv. 

• Extremely wide variety of practical 
engincCTing uses and thcotctical explan- 
ations for natimil phenomena are pos- 
sible when tlie kinetic and electromag- 
netic properties of condnefing fluids are 
influenced by extcrnallv airpiicd fields. 


Mathematically, the problem «-ith 
MIIO is that it requires me marriage of 
Ino tireories. hydrodynamics and elec- 
tromagnetism, each of whiclr must be 
described In three dimensional space. 
I Iris has led theorists to describe the 
situation as dealing in six-dimensional 

I'isen an abbres iated idea of these dif- 
ficulties requires a few sentences. An 
imiiaed gas or plasma conducting a cur- 
rrnt ctcalcs a magnetic field about itself. 
Hiis electromagnetic action accelerates 
the gas. and the gas motion changes the 
current floss sshich alters the magnetic 
field. Tlicse electrical and magnetic 
changes again affect the motion of the 
gas svhich further alters the Gelds and 
so on ss'ith time. 

Another indication of the problems of 
dealing ss’ith gas particles vihich obey 
the lasvs of fluid dynamics and elec- 
tricity and magnetism is gisen bv \Val- 
tcr Kl. I'llsasscr of the Scripps Institu- 
tion of Occanograpliy, a noted theorist 


in the field, Elsasscr Iras this to say: 

"Now turbulence probably doesn't ex- 
ist in two dimensions, but it does exist 
in three dimensions. M'hat happens in 
jix-elimcnsional vector space is any- 
liodv's guess." 

This is not the end of the descrip- 
tion of the problem, howercr. Enetgr 
losses from radiation and gas diffusion 
through the restraining magnetic fields 
are major considerations in any work 
with magnetohydrodynaniics placing 
further requirements for competence 
and knowledge on the experimenter. 

Two principal areas of possible en- 
gineering usefulness of MHD are being 
discussed today. The first has to do with 
sucli problems as communications witli 
space vehicles, improving microwave 
systems, possibility of making nuclear 
warheads traveling in space inert 
through a radiation barrage and o\cn 
the death rays being mentioned to Con- 
gress by Administration offieials. These 
ideas all deal witli sery low density 
pl.ismas and the particular area that has 
probably been discussed must com- 
pletely concerns tlic impios’cmcnt of 
microwase communiation systems. 

E. L. Ginzton of tlie W. W. Hansen 
Laboratories of Physics at Stanford Uni- 
s er.sitr explains this tvpe of work: 

"Meatly all radio-frequency generat- 
ing des ices employ electrons exelusisely; 
in retrospect, this seems like an artifi- 
cial restriction upon the potential of 
electronic devices.” He goes on to in- 
dicate that he regards the use of fully 
ionized plasmas and ionic energy as 
a means of improving the noise !e\el 
and cfEciency of iniciowave systems 
whicli is as promising as the new Maser 
systems which do not employ electrons 
at all. The use of plasmas as microwave 
resonators is believed to hare been sug- 
gested first by the Russian Fcinbcrg. 
Experiments along this line are known 
to be in progress in the U.S.S.R. and 
Switzerland as well as at several U.S. 
universities. 

The second general area of possible 
engineering usefulness of magnctolrydro- 
.iynamics concerns achiesing a con- 
trolled thermonuclear reaction and us- 
ing it to produce electric power and 
thrust for propulsion. Most ideas in 
this area inrolre plasmas of relati'cly 
high densities. 

A Irigirlv simplified model of a tlier- 
monuclc-.it electric generator and/or a 
reaction engine tor propulsion is illus- 
trated on this page. Here a cylinder of 
plasma is confined bv a magnetic field 
created bv coils which encircle tlie con- 
tainer. Tliese coils arc the inductance 



FUSION reactor producing electric |)ow'Ci directly would keep pressure balance bchveen 
retraining magnetic field (lell tenii) and plasma (riglit term] nearly equal. Coils surrounding 
container create the icstniiiiing field and their inductance is fiiiictioii of plasma and 
container radii. When magnetic pressure dominates, plasma is sqiieered and fusion reacb'on 
occurs. Plasma pressure then pushes field back inducing current In coils and charging 
condensers (circuit diagram below). 
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clement in an inductance-capacitance 
circuit. Tlieir inductance is a function 
of radii of the container and the plasma, 
file balance between the confining mag- 
netic pressure and the kinetic pressure 
of the gas is always nearly equal. 

The operating cycle begins with a 
period when the magnetic pressure dom- 
inates and reduces the diameter of the 
plasma cylinder. This increases the ther- 
mal energy of the gas and creates a ther- 
monuclear reaction. Energy released by 
the fusion reaction increases the plasma 
diameter and pushes bade the magnetic 
field, inducing a current in the coils 
and charging the capacitor. Thoorcti- 
cilly, the electric power produced in 
this manner could be much larger than 
the power needed to maintain me mag- 
netic field, ionize the gas, etc. 
Preheated Plasma 

This cycle is applicable to the case in 
nhich the plasma is preheated by n 
magnetically driven sliock wave and ac- 
celerated through the longitudinal field 
created by the coils around the cylin- 
der. lliis technique would be similar 
to the methods in use at the Naval Re- 
search Laboratory and Avco Research 
Laboratory described previously. 

If the pincli discharge was used and 
stabilized by an internal longitudinal 
magnetic field, the situation would be 
altered. In this case, the squeezing mag- 
netic field would be resisted by the 
kinetic pressure of the gas plus the mag- 
netic pressure of the internal magnetic 
field, which existed in the container be- 
fore the plasma was created. 

Regardless of the method used, if a 
plasma can be controlled to the point 
that a sustained thermonuclear re- 
action is possible, then it certainly ap- 
pears feasible to control and direct the 
same plasma to provide electric eneigy 
and thrust. 

Numerous arrangements appear pos- 
sible with magnetic fields tliat c]iiui|e 
witli time, squeezing a shocked plasma, 
controlling its flow through a system, 
mixing it with hea\y clcmculs and ex- 
hausting it tlirough a nozzle to pros idc 
large amounts of thrust and high specific 

Along with their efforts to control a 
sustained thermonuclear reaction with 
the pinch effect that ha\e been widely 
reported, the Russians hare been work- 
ing with the magnetically accelerated 
shock for at last two and a half years. 
The h'ebruary issue of the Sos-iet publi- 
cation. The Journal of Experimental and 
Tlicorctical Physics, contains a detailed 
article bv A. I. Morozew entitled, “ I'he 
Acceleration of a Phisiiia by a Magnetic 
Field.” lliis article had been submitted 
for publication in November. 1955. 

Few basic texts arc available on mag- 
nctohydrodvnamics. Lyman Spitzer 
Jr., of Princeton University; T, G. 
Cowling of Leeds University, England, 
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and Arthur Kantrowitz of Avco Re- 
search Lahotafoty, among others, have 
contributed advanced primers. Using 
these references, it is possible to obtain 
a broader picture of some of the proc- 
esses that arc leading to the controlled 
Ihemionuclcat reaction. 

Two principal matliematical mctli- 
ods arc used to describe the motion and 
the electrical conductivity of plasmas. 
One method is to cotrsidet each particle 
separately. The other, which is less 
laborious, is to consider the plasma as 
one continuous fluid. 

The microsfopic or single particle ap- 
proach is often necessary in complicated 
situations and where very exact answers 
arc required. The motions of single 
particles in electric and magnetic fields 
are partiallv illustrated on page J8. Tlie 
electric field alone produces a constant 
acceleration on a particle which depends 
on its charge, mass and the strength of 
the field. 

If a plasma particle is accelerated 
perpendicular to a magnetic field, the 
particle will rotate in a circle around a 
magnetic line of force with a radius 
tliat depends on its charge, the strength 
of the magnetic field, its mass and its 
velocitv. If the particle is moving piir- 
allci to tlie field. Its direction of motion 
is unchanged. Therefore, when the 
particle is moving at some intermediate 
angle to the magnetic field, its path will 
be a helix of constant pitch about a 
magnetic line of force. 

Particles also will drift across mag- 
netic lines of force if an electric field 
exi.sts at some angle to tlie magnetic 
field or, if the strcngtli of the magnetic 
field is not even, perpendicular to the 
direction of particle motion. Gravita- 
tional forces have the same effect as an 
electric field. 

Macroscopic equations for determin- 
ing the plasma motion and its conduc- 
tivitv have been dcrivexl from the 
Boltzmann equations which are based 
on ptobabilitv theorv. A large number 
of simplifying assumptions were re- 

Sevcral papers have been written on 
problems involved in getting the an- 
swers given by the microscopic approach 
to agree with the macroscopic results. 
TTiis is .in involved process, but it still 
docs not explain all of the phenomena 
which have been observed in plasma 

Uniistiiil motions and current fluctua- 
tions. iiiiprcdictcd increases in diffusion 
of tlie gas tlirough the restraining mag- 
netic fields and verv laige radiation 
losses appear under many conditions to 
cool the plasma and prevent the att-aiii- 
iiicnt of thermal equilibrium. 

Many experimenters believe these 
effects arc due to electron or positive- 
ion oscill.itioiis, and fhev arc ptesentlv 
working to verify any one of a mimbcr 
of theories that have been postulated 


about the origin and character of these 
disturbances. 

Other experimenters apparently are 
seeking a more finite goal and are try- 
ing to raise a mixture of deuterium and 
tritium gas to its ignition temperature 
and create a stable sustained thermo- 
nuclear reaction for a few thousandths 
of a second so that useful power can be 
extracted. 

The ignition temperature of the 
deuterium-tritium mixture, the point at 
which the nuclear reactions in the 
plasma produce as much energy as is 
emitted in the fotin of radiation, is 
around 500.000.000C. This is much 
lower than the 75,0(10.000C. or more 
tlian is needed for deuterium-deuterium 
hision. 

The radiation from the thermonu- 
eleat reactor probably will require as 
great a shielding weight as a fission unit 
of similar power. X-ravs will be radiated 
in large quantity as temperatures rise 
toward the ignition point. A cloud of 
neutrons will be released as the deute- 


rium and tritium ions fuse to form 
helium and a neutron. 

One of the primary needs for more 
advanced controlled thermonuclear re- 
search is mote powerful test sct-iips to 
compress and accelerate the plasma to 
the liighcr temperature. Very large ap- 
luratus is available in Russia, tbe 
English arc building bigger equipment 
than they showed at Harwell at tlie first 
of the year, and large banks of con- 
densers, pinch tubes and other experi- 
mental equipment are in use in France 
and Sweden, \fosf of this apparatus is 
at least on a par wifli the devices the 
.Atomic Energy Commission has re- 
vealed to be in iise bv Project Sherwood, 
the U.S. controlled thermonuclear 
reaction program. WTiilc Project Sher- 
wood probably has more scientific per- 
sonnel than anv of the other Western 
nations has working on controlled fu- 
sion, the foreign effort is considerable. 
Many U. S. and foreign scientists ace 
urging that closer cooperation between 
various national groups bo allowed. 
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Support Items Total 87% of Thor Cost 

By Richard Sweeney 
Los Angeles— Thor intermediate range 
ballistic missile ground support equip- 
ment— the facilities and hardware re- 
quired to ensure a successful mission— 
was designed to meet these tequire- 

■ Reaction time which has to be less 
than the time requited for an enemy 
missile to fly to the Tlior site from the 
enemy target area. 

• Capability for strategic mobility in 
the fullest sense of the word. 

• Automation so reliable that man is 
only a checker in the system, 

■ Operational techniques and proce- 
dures which complement these factors, 
which arc on a 24 hr.-a-day alert status 
vear in and year out, yet ensure that 
personnel constantly keyed for action 
do not go stale, become overtrained or 
allow their responsibilities to overawe 
them. 

In the Ihot weapon systcin, more 
than 200 end items of support equip- 
ment are imolvcd in attaining the ncc- 
cssarv capabilities. Tlicsc items repre- 
sent 87^ tif the weapon system cost 
and span from small squib testers to 
the 30,000 lb. launch mounting and 
missile ttanspartcr-crcctor. 

Ground su])port equipment ranges 
from the manually operated voltmeter 
to the automatic IBM 703 cnniputet, 
Ibor squadron ground support equip- 
ment is located in three areas— muni- 
tions, where the warheads are stored 
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and handled; receipt, inspection and 
maintenance (RIM) building, and 
launch emplacement, 

USAF's Ballistic Missile Division of 
Ait Research and Development Com- 
mand is Thor weapon system managei. 
Tlic contractor lineup has these indus- 
try participants; 

• Douglas Aircraft Co., airframe con- 
tractor, also responsible for technical 
integrity of the entire weapon system, 
i.c. compatibility of all elements from 
the smallest light bulb on a test panel 
to the missile and its transporter- 
launcher. Douglas also handles devel- 
opment flight testing. 

• AC Sparkphtg, guidance contractor, 
has contract for airborne svsfem and 
all eqiimmqnt and associated items re- 
quired for ground support and checkout 
of guidance svsfem. 

• General Electric Philadelphia is nose 
cone area contractor, responsible for 
the marriage of nose cone structure 
and warhead, specific end items of nose 
cone handling equipment plus all re- 
quired material and equipment neces- 
sary for service and checkout of com- 

• Rocketdync. responsible for the pro- 
pulsion system itself and evervthing 
necessary to maintain and check out 
the propulsion system on the ground. 

Dougliis plays the predominant part 
in over-all integration of weapon svs- 
tcin’s ground support equipment, in ad- 


dition to the airframe and flying hard- 

Ibor was designed as a strategically 
mobile weapon system. It can be packed 
up, carried, set up and operated almost 
anywhere. 

It tclies on no outside help beyond 
its own ground service equipment and 
crew, once delivered to operations. 

All elements were designed to be air 
transportable, evervthing is on wheels, 
and the "systems approach” was carried 
through to such details as tire sizes on 
the launcher, erector-transporter being 
standard USAF stock items- 

Various elements of Thor ground 
support equipment arc not intended to 
be operated while on wheels; instead 
they rest on built-in jacks or specially 
designed legs. But in all eases, wheels 
can be reinstalled quickly and equip- 
ment returned to transportable status. 

Douglas general parameter specifica- 
tions to contractors associated with 
ground support equipment were such 
that all parts were designed for the 
widest possible latitude of capabilitv. 
to ensure flexibility, and to keep weapon 
system operation restrictions due to 
hardware capabilities to the absolute 
minimum. 

Entire weapon system design is based 
on a modular concept, 

In all areas, Douglas' general specifi- 
cations to companies designing and 
fabticitiug ground equipment staved 


with proven techniques, kept goals ob- 
tainable within the present stale of 
development to get desired reliability 
and quick reaction time. Additional 
Douglas considerations were Such fac- 
tors as weather, with 'Ibor due to op- 
erate in Arctic and desert climates, plus 
salvo abilitv’ and long tenn costs includ- 
ing personnel and training as well as 
missile purchase and upkeep. 

Major ground support equipment sup- 
pliers, in addition to Douglas itself, in- 
clude: 

• General Electric, power distribution 
equipment and controls. 

• Cummins Diesel, power supply gen- 
erator engines, 

• Fniehaiif Trailer, trailer shell fabrica- 
tion (Donglas installs erjuipment). 

• Cambridge Coqx, tiquici oxygen tanks. 
» North Electric, ctiininunicalions 
equipment. 

• Food Machinery Coq)., launclier base, 
transportcr-crcctnr and hvdranlic power 

• Packard-Bcll and Amcico, electrical 
and electronic clicckoiit anri firing 

'I'for operations cuvisiou, according 
to various published statements made 
by officials. 1 3 missiles per squadron. 
A good look at models being shown 
publicly of Thor emplacements shows 
controls for three missiles at a time, 
per launch eniplaccnicnt. 

Consideration of tlio destruction 
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FOR medium/long RANGE 
AIRLINERS 

THE 

ROLLS-ROYCE 

AVON 


TURBO JET 



The Civil Avon powers the de Havilland Comets ordered by 
britisb Overseas Airways Corporation, British European Airways and 
Aerolineas Argentinas and the Sud-Aviation CaraveUes ordered by Air France, 
Scandinavian Airlines System, S./J. Empresa de Viacao Aerea Bio Grandense (VABIG), 
Aero Osakeybtio (Aero 0-Y Finnair) and Air Algerie. 

Backed by the unique experience of RoJls-Royce in over 
4,000,000 hours in the operation of gas turbines in airline service, 
the Civil Avon has been developed to give 
low fuel consumption and long life between overhauls. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND, 

AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 



available through one Thor squadron, 
tlic normal operating range of the inter- 
mediate range ballistic missile, plus the 
time requirement for reaction in ease 
of shirt of hostilities, all indicate that 
there are no "spares" as thought of in 
connection u-ith airplane squadron 
spares. A unit goes with what is on 
the launcher and is operational when 
the need arises. 

Maximum Mobility 

In line with strategic mohilitr- opera- 
tions, a Thor squadron is designed to 
operate from a minimum of fixed facil- 
ities, One usually fixed facility is the 
receipt, inspection and maintenance 
building, which is closely related to a 
present day depot hangar. Uoweser, a 
great deal of Thor maintenance can 
be done at the launch emplacement 
and, since any maintenance required 
for a Thor actually could be done anv 
place, in time a squadron conceivably 
could operate without the fixed facilitv' 
and equipment of the RIM building. 

A conception of the degree of svs- 
tcins integration accomplished for llior 
can be gained from the fact that there 
arc about l.OOO.OOO lb. of wire, cable 
and reels invohed in one squadron’s 
operations. All this must be assembled 
quickly once at the destination, with- 
out the benefit of engineers for trouble- 
shooters in assembly and test of the 
ground support equipment. 

Although a Ibor squadron would 
be expected to hare a structure for the 
RIM building arailablc, other elements 
such as fuel and oxidizer tanks are on 
transportation svhcels and the remain- 
det of the support equipment is on 
trailers. Tsvo major reasons for this arc 
to reduce amount of facility construc- 


tion required to operate, and to solve 
the problem of shipping and assembling 
rations complex components of ground 
support equipment. 

Six ma|or trailers inrohed in Thor 
ground support operations are: 

• Launch control trailer. 

• Power distribution trailer. 

• Electrical cqiiipnicnt trailer. 

• Missile checkout trailer. 

• Hydro-pneumatic trailer. 

• Supplementary checkout trailer. 
Trailers are standard— tire same size 

Douglas used and became thoroughly 
familiar with in the Nike program. Itiey 
measure 8x8x2S ft. 

Launch control trailer houses the 
launch control officer and his ma.stcr 
control panel, plus three consoles for 
monitoring the three missiles handled 
per launch control trailer. 

In the launcli control trailer there art 
more than 700 mi. of wire, mote than 
200 lights and dials. Plainly marked and 
otie-w.-iv-oniy connector plugs ate used 
thrmigliout llior ground support equip- 

Launch control officer at his panel 
can stop a launch up to within one half 
second before missile is released, this 
being the least time in uliich a man 
can react to stop the flight. 

In this Itailcr is equipment from all 
four major contractors imolved in Tliot 
program. 

System Compatibility 

Douglas has tlie responsibility to see 
that each contractor’s contribution to 
tile trailer’s equipment is compatible 
with the whole, tliat the entire assem- 
bly complements and enhances man’s 
ability as a checker, and that nothing 
is included which would require spe- 


cial effort or detract from the os’ci-all 
efficienev of the trailer as a unit. 

Power distribution trailer handles the 
1,000 kw. required for the three missiles 
operated from each launch control 

Electrical Equipment 

Electrical equipment trailer has 
panels associated with the nose cone, 
warhead, propulsion system, guidance 
system, target progr.imming and other 
elements inr oived in a mission. For part 
of a launcli cycle the trailer is missile ori- 
ented and connected, and functions are 
linked by remote control to launcli con- 
trol trailer at the proper time. 

Missile checkout trailer is just what 
its name implies. It is used for checking 
subsystems and components functions, 
and is used normallv in maintenance 
«ork. 

Supplementary checkout trailer, called 
SCOT, has a computer programmed 
as a "perfect missile." and acts as a 
comparator. In use. it is plugged in be- 
hreen the normal missile checkout 
trailer and the missile itself for compari- 
son as to whctiier the missile is tight or 
llic missile checkout trailer is right. 

Neither missile checkout trailer not 
SCOT is inrohed in a missile count- 
down, nor do they come into plav in 
the maintenance cycle ordinarily, al- 
though tlioy can be connected with a 
missile on the launch pad. 

If a missile has a malfunction during 
countdown, {.KW May 5, p. its gen- 
eral area is indicated according to the 
stage of tire countdown. 

Here the missile checkout trailer can 
be brouglit into play, and a mainte- 
nance man can go out and work on the 
missile on the basis of information 
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csn be fired before a part becomes un- 

Bccausc of the new roles people were 
to play in the Thor neapoo system, a 

J iialitaliw personnel requirements in- 
'rmation program was initiated early. 
'Iliis program ties together people, their 
training and the hardware so that when 
the weapon system is delivered to an 
operational unit, it Can be put into im- 
mediate operational use. 

Qualitatire personnel requirements 
information, (AW Julv 22, 1957, p. 
79), identifies and clarifies, as early as 
possible, potential personnel and train- 
ing probfem areas which might arise 
and tend to limit the effectiveness of 
the weapon system. 

Efficiency is Goal 
In addition to this work. QFRI seeks 
to establish the best balance between 
automation and human effort in various 
parts of the weapon system so that full- 
est adiantage is taken of the abilities of 
each. Simultaneously, feasible levels of 
mechanical and electronic complexity 
must be maintained, morale factors 
must be accounted for, and the knowl- 
edge acquisition and retention charac- 
teristics of personnel must be consid- 
ered. 

These factors must be considered in 
all functions of the ballistic missile 
squadron— in missile handling and 
launching as well as maintenance. 

As QPRI studies its areas in connec- 
tion witli a ballistic missile svstem, it 
may even come up with alternative 

E lans for weapon system use based on 
uman factors knowledge. 

In the first few' Tliot ballistic missile 
squadrons. Grade 5 and 7 personnel 
will be used, but this is not necessarily 
the final requirement. 

Greatest amount of technical effort in 
squadrons will be required in the Rlht 
building, but presently it is anticipated 
that operations there will be no mote 
difficult than the present comparable 
level aod tspc maintenance operations 
tor the B-52. .An additional considera- 
tion howcier, will be handling and use 
of rocket fuels and oxidizers. 

Enabling the human parts of a ballis- 
tic missile weapon system to contribute 
the utmost of their capabilities to the 
proper functioning of the system will 
requite, in addition to having them do- 
ing tile tight kind of jobs, giving them 
the right tools with which to work. An 
essential part of these tools is the tech- 
nical manuals, the training manuals and 
otlier written matter which they must 
use to perform tlicir proper function in 
the best manner. 

Manuals for ballistic missile weapon 
systems, beginning with Thor, will be 
I'xiscd on new requirements rather than 
traditional format. Information will be 
complete as necessary, but will be pre- 
sented in new ways. Clarification and 


HYDRAULIC power unit supplies power for ciecUiig Thor and for moving unbilical mast. 


gained by hooking tlie trailer to tlic mis- 
sile. Subsystem problems can be isolated 
imd repaired liere. 

Slioiiid Midi procedure be indicated. 
Ihe SCO'I' can be wlictled from its 
normal RIM building locution and 
|)lugged in to compare tlie missile and 
the missile checkout trailer. 

Modular Design 

I'or maintenance on Ihe pad, icpair- 
iiicn liiiie a certain nuinlier and tipe of 
spare parts on iiand, or the; Can radio 
for cert-ain other items needed. Under 
I hot modular design, repairs probably 
bike the form of unplugging a part, 
cimipiment or perliaps even subsvstem 
where trouble is indicated and replacing 
It with a new part. 

In ballistic missiles, a new system of 
maintenance has come into being. 
MTicrc formerlv tlicre were mainte- 
nance levels of operational unit, field 


and depot, in missiles this bas been ab- 
breviated to operational and depot. 

US.Ah' personnel handle operational 
iiiaintenance and contractors peifotni 
depot level work. 

Ballistic missile weapon system con- 
traebs include provisions for the con- 
tractor spelling out maintenance on his 
product, indicating what types mainte- 
nance are best accomplished where, 
bow it is best done and at what time in- 
tervals. Data also arc provided in spare 
parts type and numerical level, plus 
where these parts sliould be stored and 
handled and. in addition, wlietlier parts 
warrant bench repair, depot overhaul, 
remanufacturc or scrapping in favor of a 
new production item. 

During the coming summer montlis, 
the Thor test program will include test- 
ing of opetabonal hardware for teiis- 
abilitv. Items such as the launching pad 
will be checked as to how many missiles 
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simplicitv arc stressed, .along with tlie 
proper illustrations nn exactly how to 
do the job. an almost “by the nuiiibets" 
procedure outlined in simplest terms. 

Work on manuals involved in ballis- 
tic missile progr.mi heg.m in 1955. It 
was quickly realized tliat five major new 
goals were indicated: 

• Content and format useabiiity. 

• Timeliness. 

• Reliability and accuracy. 

• Piodnctioii feasibility, 

• Integrated program. 

Quantity and manner of presenta- 
tion of information in manuals is tail- 
ored to the needs of the opetational 

Missile personnel vvill be highly 
specialized and trained, so their manuals 
sliould tel! them everything they need 
to know about their job without any 
references whatever to any other source 
of information being required. Should 
a book be used away from a fixed facility 
(such as a workbench), it sliould be 
pocket size. 

Timeliness Vital 
Timeliness of infonnation on ballis- 
tic missiles, especially that in use at the 
launch site, must be absolutely up to 
date, and all tlic administrative sup- 

E rt necessary to ensure this status must 
upplicd. 

Due to reliability requirements of the 
ballistic missile system, manuals produc- 
ers must he sure their material meets 
the same standards, at all times. 

W'hcre deviation from established 
production procedures for manuals is 
necessary to obtain tlie foregoing goals, 
the production system for the manuals 
must be such that these goals are at- 
tainable. Manuals production must en- 
compass the first three goals or the data 

Balli.stic missile manuals program al- 
leady is integrated with various military 
commiinds and also is being coordinated 
with industry elements which must pro- 
duce the data. Careful planning is re- 
quired during the resc.ircb and develop- 
ment phase to ensure smooth transition 
to full production phase and full opera- 
tional capability within Strategic -Air 
Command, the using agency. 

As presently seen, manuals for Tlior 
will be. by tipes: 

• Depot maintenance, x 11 in, 

• Equipment oriented (bench), for RIM 
building. 8J x 11 in. 

• Launcli site, general W'S, 8i x 11 in,, 
job operations, -1 x S in., description of 
function -1x8 in. These latter would 
apply to the various systems and sub- 
systems. llie analysts and repairmen 
would use them in their launch site 
work and would need no additional 
reference material. 

Significant difference bchvecn the 
previous manuals approacli, which was 
equipment-oriented, to the new ballis- 


tic missile, job-oriented approach, is the 
breakout of those documentary ele- 
ments from the large manual whicli ate 
needed at tlic launch site, and present- 
ing them in a manner which will aid in 
getting the job done, rather than in the 
traditional manner whicli emphasizes 
the equipment. 

An example of how far the manuals 
effort is reacliing can be seen in tliat 
present manuals arc being devised and 
used on an interim basis. As changes oc- 
cur they are checked against tlie actual 
liardvvatc and equipment. Faster dis- 
tribution iiietliods were devised, and 
these have been carried to use of telc- 
tipe between contractor plant and op- 


erating bases, and have even gone to the 
extent of considering tdelypcwriting 
directly on Multilith plates. 

To properly integrate information be- 
ing generated hv more than a dozen 
major coiilraetors in different fields of 
specialization with tlieir own produc- 
tion and administrative procedures lo- 
cated in widelv separated parts of the 
country, control specifications were 
adopted based on existing military speci- 
fications and adapted toTiallistic missile 
requirements. In the form of a con- 
tract exhibit, the specification was clari- 
fied and coordinated witli the various 
US.AF agencies interested in bettering 
technical manuals. 
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/or Jefs and Missiles 


PART: Afterburner Nozzle Assembly, J57-P55 Engine 

CUSTOMER: Prott and Whitney Aircraft 

MATERIALS: Nozzie Segments, and High Temperature Actuat- 
ing Components AMS 5735 (A286) 

Reor Fairing Nimonic 75 (PWA673) 

Cooling Duct — AMS 5524 
Baffle AMS 5521 

QUALITY CONTROL: MIL-5923 including Rodiographic, 
Magnetic Particle and Fluorescent 
Penetrant inspection. 

MANUFACTURED BY: THE BUOD COMPANY, Defense Division. 

Budd's designing, development and production 
facilities — a complete family of engineering 
skills — used by jet engine and aircraft manu- 
facturers since 1942. now stand ready to assist 
the minds and the men who are making 
today’s missiles. 
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your service with modular and 
design electromechanical actuators 


The actuator you need — for ailerons, trim tabs, feel 
systems, missile control surfaces, and ground han* 
dling equipment or for any of a hundred other 
applications — can in most instances be specified 
from the Airborne line of modular design electro* 
mechanical actuators. 

Originated by Airborne, the modular concept of 
actuator design is based on a system of standardized, 
interchangeable components. From these components 
you can select literally hundreds of difierent com- 
binations to get exactly the operating capacity and 


package configuration you want. Maximum operat- 
ing load ratings for Airborne modular design actua- 
tors are 3500 lb. linear and 100 in.-lb. rotary. 

Beyond the broad limits of this modular line, 
Airborne has the engineering capability and the 
production facilities to provide any special actuator 
you may require — singly or as part of a complete 
control system. Such actuators mav be modifications 
of our conventional designs or completely custom 
made. We have built special actuators with operating 
capacities up to 12,000 lb. linear and 1200 in.-ib. 
rotary. Write for further information, 


LINEATOR* a ROTOHAC® • TRIM TROL* • ROTORETTE® 



AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE S, NEW JERSEY 

WINNETT BOVD LIMITED • 749 Mt. Pleasant Rd., Toronto U.Ont. 


MO^DDtiR^urmoR 

CaUloeStAi for rotary. Mlt-SS. ^ 
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Army Group Fires Redstone 
At End of Training Program 

.\iinv's -tOth Field Attillcrv Missile Group prepares to fire its first 
Redstone XSSM-.A-H intcmiediate tenge bollistic missile ut Cape 
Coiisveial. Fla. Troops from Battery .\ of the 40tli Group lia« 
been receiving training at the Missile Test Center for about a 
year. Above, tcchniciims work on the thrust chamber during hori- 
ranitat checkout. Redstone’s rated thrust is 75.000 lb. .At right, 
top. a 62 fL Redstone is lifted into a vertical position by an erect- 
ing crane, lire gantry servicing crane is in the background. Below, 
the missile is guided into position. TIte weapon will be suspended 
above the launch pad, then lowered into place. Redstone’s range 
is 200 mi. Missile has an inertial guidance system. 




A 

k 
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Above, the 6 ft, dta. Redstone rises from the launch site after being 
fired by the 40th Field Artillery Missile Group, Launching was 3 
graduation test for the Army unit. 
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Lockheed Awaits Nuclear Airplane Order 


By Robert I. Staiifidd 

Marietta, Ga.-Lockhecd's Georgia 
Division, whicli only recently was re- 
quested bv US.\F to submit designs for 
,1 lo\v-lc\’cl nuclear powered bomber, is 
geared to produce a nuclear airplane in 
about three years' time, assuming ar-ail- 
ability of powerplant. 

Gis’cn the appropriation, the divi- 
sion "can put a schedule on it and a 
price on it . . . and can get going on 
very short notice," Aviation Wees 
was told. 

Airplane initially-at least six to eight 
months before nuclear Right— would be 
chemicallv-powercd. 

Performance of first powerplant can 
be estimated todav, though more devel- 
opment is needed in its test and con- 
struction. 

General Electric Co. is currently de- 
icloping atomic powerplant. Develop- 
ment has been at a steady pace, with no 
indications of "breakthroughs” in prog- 

Gencial Electric reportedly does 
not anticipate an increase in 1959 fund- 
ing over 1958. Lack of additional funds 
could well negate any chances for de- 
s'clopmcnt speedup. 

Unbalanced Rotio 

Unbalanced ratio-lack of develop- 
ment on airframe while powerplant 
forges steadih- ahead-could mean one 
(if two things; 

• Aircraft will not be ready when 
liowerplant is available. 

• Crash program will be initiated which 
increases risk and adds to expense. 

Lockheed first entered the nuclear 
aircraft program in 1950. with award 
from US.AF of a design study contract. 
Kut no funds base Seen forthcoming 
for hardware because of .Administration 
antipatliy to early atomic flight program 
endorsed by USAh' and Joint Congres- 
sional Atornic Energy Committee (.-AW 
Mat, 17. p. 26). 

In mid-October Georgia Division 
will begin operation of the new S14 
million Georgia N'uclcar Laboratories. 
I'acility, which Lockheed built and will 
operate for USAF' as Air Force Plant 
\o. 67. is located on a 16-sq.-mi. tract 
at Dawsom-illc, Ga. 

Here the Lockheed plant will check 
effects of radiation on complete sys- 
tems. materials and component parts of 
aircraft. 

Facility for radiation effects work will 
center around pressurized water 10 
megawatts reactor, designed at the 


Georgia Disision and built by General 
Electric's San Jose branch. 

Date for first full-scale testing is Feb- 
ruary. 1959. 

Reactor, which uses flake-type fuel 
dement, is located in center of labora- 
tories’ 10,400 acres of land. Normally 
stored in handling pool, it rests on hy- 
draulic ram (lift) whicli elciatcs it to 
ground level for irradiation testing. 


Small, light metal shed protects the 21- 
fl.-iiigh reactor from weather. 

ally unshielded. Entire aircraft subsys- 
tems and components, placed on up to 
six flat cats, will be routed along six 
spur tracks that lead to the reactor. Re- 
sults are evaluated in the radiation ef- 
fects laboratory. 

Facility will also do test work for in- 
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dustry and other brandies of the gov- 
ernment, ineliiding the design, manu- 
facture and scr\-icing of commercial 
reactors and associated equipment, 
hfanufacturing will lie done at the 
Marietta plant. 

Lochhecd's nuclear studies haie 
centered on bombardment aircraft, 
keved to S.\C’s approaches to subsonic 
and supersonic flight, and a logistics 
and/or defense .lirphmc. 

Disided shielding in bomber svoiild 
he built around powerplant and crew. 
Xucle.ir ])oiverplant would tend to be 
aft of airplane's center of graiity. to 
balance lighter shielding of crew com- 
partment. Bv comparison, passenger 
version noiild require unit or nc.ir-unit 
shidding. Increased weight orer 
bomber tvpc would necessitate ici’ised 
powcrplani from that of bomber. 

Allcriiatiie to new airframe would be 
"fiv earlv" modification route (.W 
Mav 12. p. 251. .Advantage here is 
questionable. Chances are that modifi- 
cation airplane would not flv sooner 
dwn new’ because of wait for power- 
])iant. New airplane would also hmo 
more future than just being test bed for 
mtelear powerplant. 

Lockheed foresees no radiation prob- 
lem with nuclear airframe, possibly 
made of stainless steel, titanium and 
aluminum. Fluxes generally ate not 
high enough to damage conventional 
airframe metals. 

Components Materials 

Components materials which do 
change properties under radiation in- 
clude rubber, plastics, sealants, elec- 
tronic equipment, insulation, transis- 
tors, hidraulic fluids, oils and greases. 

Shielding will he of major concern 
because of weight penalty. Lockheed, 
which is satisfied with its "paper'’ de- 
sign, feels that it can produce shielding 
Lght enough for configurations with 
whicli it has been working. 


Need for experimental work is ob- 
lious, since it would be impossible to 
reduce structural balance of prototype 
airplane, once built, in eient shielding 
wx-ight is further reduced. 

Lockheed bought the land for the 
GtorgLi Nuclear Laboratories, deeded 
it to HS.M', and built laboratories and 
buildings for US.-\1' with funds aid- 
lanccd by latter. Director is Robert AS'- 
Middlcwood. formerly chief engineer 
of the Lockheed Georgia Diiisinn. 
Manager of operations is \V. R. 
Rhoads. Chief nuclear engineer is Dr. 
|. C. black. Manager of sales is B. A. 
•Bud'’ Martin. 

Hot Cells 

I'lvaluation and examination of ir- 
radiated materials will be conducted 
within laboratories’ four "hot cells," 
one of which, the "disassembly cell," 
will be i-t ft. high. 12 ft. wide, and over 
17 ft. deep, b'lat car will be run right 
into cell. 

Hot material e.m be observed through 
four windows in cell. Binoculars and 
closed-circuit television will also be 
used. Handling will be via manipula- 
tion of remote controlled "hands”— 
metallic, robot claws. Lockheed will 
have about 20 experts handling this ex- 
acting operation. 

There arc two types of electrically op- 
erated manipulators. One for heavy 
duty, manufactured by General Mills, 
has n gripping force of 1 50 lb.; lifting 
force of 750 lb. Smaller Model S 
manipulator, designed by Centra! Re- 
search Laboratories, has gripping force 
of 1 ? lb., lifting force of about 50 lb. 
By converting to hydraulic operation. 
Model 8 gripping force will increase to 
1,500 ib. 

b'our of the Model 8 claw-like hands, 
which in structure resemble big. tele- 
scoping dental drills, arc arranged in 
facing pairs on opposite sides of the hot 
cell. They can extend aaoss cell. Big 
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General Mills model, facing cell en- 
trance, can cover entire length via travel 
on overhead mobile platform. 

Dexteritv of metal grippers is amaz- 
ing. Claws can wield hacksaw, wrench, 
screwdriver. iin)sact hammer, etc., to 
dismantle or cut irradiated components. 
One can work in conjunction with the 
other. Varied tvpes of tongs, which op- 
erate like fingers, arc available and can 
be quickly interchanged as neccyary. 

Research program to study selected 
human factors requirements for 
mamied space and miclcar-powcred 
flight also has been propo.sed by Georgia 
Division's Human Engineering Depart- 
ment. Laboratory facility is under 
si»nsotsliip of USAF Aero Medical 
Ijboratory. Wright .\it Dcvelcpment 
Center. Studies include: 

• Minimum environmental support for 
one or more aevv members. 

• Necessarv and sufficient survival facili- 

• Maxim 


• Maximum isolation time consistent 
with efficient performance. 

• Emotional strength to resist and moti- 
vation to withstand long-term confine- 


• Crew adaptability to unfamiliar e 
virunment and job requirements. 

• Crew selection techniques and trai 
mg standards. 

Funds Locking 

Experimental five-man crew corapai 
incut and equipment is available 
Lockheed’s Marietta plant. Lack of 
funding is only deterrent to operation. 

Compartment was designed to sus- 
tain adequately a five-man crew for a 
period of 120 hr. (five days). Flight sta- 
tion measures 17 ft. long 7 ft. wide, 
and averages slightly less than 6 ft. head 
room. Limiting feature is adequate 
food-storage space. W'ith modifications 
it could accommodate crew up to 240 
hr.; smaller crews for longer periods. 

In addition to five days continuous 

Lockheed selicduie includes five davs 
of observation before and five days uf 
observation following the confinement. 

Designation of aircraft commander 
and copilot would provide atino.vphcie 
consonant with authority of men as it 
actuallv csists in .Air Force. 'Ibey 
would hold responsibility for all matters 
cuiiccrniiig discipline, housekeeping 
and ndhcTcnce to duty schedule. 

Lockheed built complete inockup 
crew quarters of nueicat povveted air- 
plane. Mockup embraces pilots’ scats, 
designed in capsule for ejection, plus 
a bunk, writing table, lavatory and com- 
plete kitchen. 
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Test Pilots Report on Fiat G.91 Design 


By David A. Anderton 

Geneva-First official flight test rc- 
|)orts on the I'iat G.9I lightwci|ht 
strike fighter einphasize that tr.insihon 
to the plane should be easv. cv’cn for 
inexperienced pilots. 

Isxtensivc series of flights by con- 


tractor and militarv test and check 
pilots of Italv, I'tance, Germanv, the 
United States and Tutkev'. hare con- 
firmed the lusic aim of Fiat's engineer- 
ing teams: to produce an iinsophisti- 
eated. casv-to-fly aircraft designed for a 
1 50-nri. ground attack inissioit. 

Mission and design were the result 


of a NATO search and competition for 
a strike fighter able to operate oS and 
on unprepared strips, capable of being 
flou n hv pilots with low jet time, cheap 
to bu\' and easv to maintain. Much in- 
nuendo and aiticism surrounded the 
competition, the cnmpctitir’c flight eval- 
uation on trial missions, the report of 
the flight-test team, and the final selec- 
tion of the Fiat G.9! as a first-stage 
standard for N.\TO. But one fact 
stands out: the Fiat design was the only 
competing airplane to meet every single 
military rerjuirement. 

Here is tire first composite report on 
G.91 flight characteristics including data 
gathered from test pilot reports. 

G.91 Seromble 

Planned militarv use of the G.91 en- 
visions dispersed squadrons of the 
]jlancs, operating out of grass-surfaced 
fields or unprepared surfaces. Planes 
would be sctamolcd against a specific 
target 1 50 naut. nri. away or less. Tiiitc 
consumed on the ground, buckling in, 
getting the eitginc started and taxiing 
out were to be kept to a minimmn. 

Pilots agree that the G.91 is easy to 
get into: buckling-in is simple and 
qiiick. Cockpit layout is «ell-pkinncd; 
all switches and mamially operated 
items are within easv reach for a pilot 
of arorage size. 

Starting sequence is simple and 
quick; the cartridge starter gets the en- 
gine up to idle rpni. in about 40 sec. 
after the pilot initiates the start cvcie. 

Idle power is enough to taxi on hard 
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surfaces; an additional 1,000 rpni, gives 
enough surplus to make 90-dcg. turns 
easily on the ground. Brakes ate effec- 
tive and brake steering is good for small 
direction changes; additional power is 
unncccssarv. 

Lined up for takeoff, the pilot selects 
full flap deflection of 40 deg., trims the 
stabilizer three and one-half degrees 
nose up. and opens the throttle. Accel- 
eration after brake release is about 
0.44G. Rudder and aileron respond at 
about 50 kt., the nosevvheel can be 


lifted off at about 90 kt., and the plane 
breaks ground at 110 kt. 

At normal gross weight of 11,565 lb- 
ground run on grass witliout external 
stores is 1.970 ft.; with stores, the run 
is 2.620 ft. Ground run without flaps 
is about 2.200 ft. 

During takeoff and elimbout, longi- 
tudinal stability is large and positive, 
sliglit nose-up changes in trim, which 
can be easily handled, occur vx'heii flaps 
are retracted and as speed increases. 
Visibilitv is good in elimbout. 


.About 70 sec. after brake release, the 
G.91 will have reached its best climb 
sirced of Mach 0.75 at about 1,000-ft. 
altitude. Pilot holds this only to 5,300 
ft., the cruise altitude specified for the 
mission. 

For a high-altitude profile, the G,9I 
can climb to 26,200 ft. in 3 inin„ 45 

Most of tlic approach to target is 
made at normal cruise speed; for the 
run-in, the pilot uses full tlirust and the 
G.91 aceeleratcs rapidly to about Mach 



COCKPIT controls in Fiat G.91 are casil) reached by average size pilot. Guns can be fired with belly spcetl brakes extended. 
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0.9. the specified speed for the strike. 

Loiter time in the target area is 10 
minutes. During this time, the mission 
«onld require loM-lerel strikes against 
ground targets. 

Belly speed brakes can be used at all 
speeds; if they are popped at 4fi0 kt.. a 
hpieal strafing run speed, the dceelera- 
tinn is 0.65G. .\t lower speeds-?s0 kt, 
might be typical— the deceleration is 
about 0.4G. Tliere is some light buf- 
feting when the br.ikcs ate opening, hut 
this diiippcars in font seconds when 
the brakes arc completclv extended. 
There is also a slight nose-up trim 
change which requires behveen four 
and seven pounds push on the slick to 
countet- 

Guns can be fired with the brakes 
out. Mancur’crability is rated excellent 
by the pilots; roll rate is 250 deg. per 
second at cruise speeds. 

Low-Level Runout 
Dash away from the tatget area is 
made at full throttle and 1.650 ft. alti- 
tude, according to the mission require- 
ment. Cruise power is used for the 
major [jart of the nar home, oncc the 
pilot is clear of the target area. 

lir the pattern, using power approach 
configuration at 150 kt., controllabilitv 
of the plane is good. IhcTC is a slight 
Miw when the gear comes down, hut 
this disappears when the wheels arc 
fully extended. Tlietc is also a mild 
trim change easily handled. Gear conic’s 
down in four or file seconds, flaps come 
down in sesen seconds. 

On final approach, the speed is down 
to 125 to 150 kt.; the G.91 crosses the 


fence at a mission landing weight of 
8,400 lb. With drag chute and beau’ 
braking, the distance from impact point 
to dead stop is about 900 ft. Nosewheel 
an be hel<^ off down to about 60 kt. 

If the pilot has to abort the landing 
or has to go around again for any rea- 
son, the favorable thrust-weight ratio 
at the plane’s landing weight gives 
rapid acceleration. In a waveolf at 120 
kt., gi\en just before touchdown, full 
tliiiist will accelerate the plane at an 
initial 0.4G to a speed of 140 kt. in 
about four seconds. 

.\ctual stall speed is about 110 kt. in 
gliding and power approach configuta- 
tion, with the airplane light and onlv 
minimum fuel on board. 

Stability and Control 

Throughout the speed range, the 
static stability about all three axes is 
positive with a sli^it gradient. Dy- 
namic-stability tests snowed that the air- 
plane would damp out in about one to 
one-and-one-half cicles at cruise siieeds 
near Mach 0.8. 

In all configurations, sliort-jicriod 
longitudinal oscillations ate satisf.ic- 
torih’ damped. 

G.91 is nintrollable. in stalls with 
ailerons and rudder. Stall warning is 
ample, with buffeting beginning about 
20 kt. aboi’c the stall. Aircraft is vers' 
stable at high angles of incidence before 
the stall. Stall characteristics arc good 
;'nd rccosery is conventional with no 
appreciable loss in altitude. 

In the power apjjroach configuration, 
there is a left-wing heaviness that in- 
creases as the s|)ccd dcCTCases. But the 
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wing an be held up with aileron deflec- 
tion right down to stall. In G-stalls, 
there is no appreciable pitchup, and 
[here is adeqrate wnining rtiat the slight 
pitchup is approaching. Stalls with full 
aileron deflection left or right show no 
tendency to .lileron resersal. 

During the stall in power-approach 
configuration, ptesball longitudinal sta- 
bility is positive and neutral. If plane 
is stalled in that configuration, an in- 
crease in power keeps the G.91 flying in 
stalled attitude with no loss in aftitude. 

Atlantic Council has confinned an 
order of G.9Is— 50 each to Germany 
and Itdh' and 48 for France. Price is 
8240,000 each. 



Plastic Rotor Blade 
Production Started 


Molded plastic helicopter blades are 
being produced bv the Aircraft Division 
of Parson Corp.. Traverse Cits’, Mich., 
in two models. Tlie “Monolastic" 
blade is molded of I'ibcrglas-reinfotccd 
Piaskon polyester resin. "Stcclastic" 
blade is a steel spar s'crsion produced 
under dcr-clopment contract for the 
Wright Air Development Center. 

Severe abrasive effect of blades rotat- 
ing through dust clouds caused by 
takeoff from unsnrfaccd areas is offset 
bv bonding stainless steel sheathing to 
hbde leading edges. Metal is Tvpe 502 
chrome-nickel stainless steel, supplied 
by Republic Steel Corp. 

Blade weight is reduced by rolling 
the metal in .019 in. strips for Mono- 
lastic blades and .017 in. for Stcclastic 
models. Metal is cold-w’orkcd to the 
shape of the leading edge and bonded 
to the plastic body. Parson's designers 
selected stainless steel slicathing for its 
corrosion resistance and uniformity of 
weight to simplify blade balancing. 

860 slip. Lycoming T53 
Finishes USAF Type Test 

Lycoming T53L-1 tutboshaft engine 
passed 150-ht. official USAF t\-pe test 
at rating of 860 shp., with all parts be- 
ing acceptable and no requirement for 
penalty runs. I'imi recently rcccircd SIO 
million production contract for engine 
cos'tting instailation.s in Bell IlU-1 and 
Kainan II-45B helicopters, with deliv- 
eries scheduled to start next January. 



Here’s why FLEXIBLE TUBING can say, 
"We can meet any silicone ducting need” 

The extreme sensitivity of silicone rubber compounds makes their 
fabrication into ducting a tricky, exacting process requiring testing, 
evaluating and manufacturing techniques of the highest order. All 
of Ibis Flexible Tubing has. Our silicone departments on the east 
and west coasts, together with recently expanded laboratory facilities, 
are the best equipped in the world. And the staff that runs them 
includes the country’s foremost silicone rubber experts. 

All raw materials are scrupulously protected against contamina- 
tion, and every duct and special part is built on automated machinery 
under automatically controlled temperature and atmospheric condi- 
tions. Positive air pressure keeps them constantly dust-free, and for 
further protection the personnel wear sanitized clothing. Each part 
is serialized and certified at every stage of production. The result is 
a top-quality, fully cured product that will behave as it is supposed 
to against the most rigid specifications. 

The background and experience of our field engineers arc available 
to you. Let us know your requirements and we'll be glad to have one 
of them stop by and help you solve your problems. For full informa- 
tion, write Dept. 206 

Represented nolionally by Aero Engineering Co. and Aitsupply 

Co., and by Associoled Industries in Seattle, Washington. 

^lexibte Tubing 

CORPORATION 

eUllFORO, CONNECTICUT 

ANAHEIM, CALIFORNIA • HILLSIDE, ILLINOIS 
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Pellet Extrusions Used in C-133 



RECONNAISSANCE : 
DATA PROCESSING i 


A new multi-phase program 
currently in progress ut The 
Bamo-Wooldridge Corporation ' 
involves the development of an 
advancetl system for the hiin- 
dling of reconnaissance infor- 
mation. This prO(jr<im provides 
I unusual opportunities for engi- 
I neers and scientists in research 
and development of systems 
I and equipment for data dis- , 
play, processing, storage, and ! 
I retrieval. Significant advances | 
' in the state-of-the-art will be I 
required to meet the over-all I 
system specifications. j 

inquiries should be addressed 


The Ramo-Wooidridge 
Corporation 

SJOO WEST El SEGUNOO (OUIEVARO 
LOS ANGELES SJ. CALIFORNIA 


Pellet extrusion method of forming 
aitcr.ift structural sha|)cs. using mag- 
iiesimii alloy, produces high mechanical 
properties and weight sasings. according 
to Dow Chemical Co. 

System involscs pumping S|jhcrical 
luagncsivun pellets through pipes to ex- 
trusion press container nhcrc metal is 
extruded into desired shape. Process 
was dcs'clopcd bv Dow Chemical un- 
der sponsorshi]) of Materials Labora- 
tory. \\’right Air Dcsdopnicnt Center. 
USA!'' .'\it Research and De'clopmciit 
Command. 

I Pellet e.xttuded shapes were used in 
li Douglas Aircraft Co. C-H5 Hercules 
cargo transport- Total of 2,16’ lb. of 
I jxllct extrusions n'crc used in floor sub- 
structure, sar ing 50 lb. Company said 
application wj.s well-suited tr> talie ad- 
L-antagc of increased compressive yield 
strength, since loading «-as primarily 
ill compression. • 

Details of process «ere oirtlined in 
technical paper by George S. I'ocrster, 
Metallurgical laiboratory, Dow Chemi- 
cal Co., Mklland. Mich., and ficnrv 
A. Johnson, of W'ADC, Das toii. Ohio'. 
Process resulted from eight years of re- 
search and testing. 

Pellets are spheric.il magiicsiiiiu |wrti- 
clcs Rsetaging .016 in. dia. and ate pro- 
duced hi' rt'heel atomiEing in natural 
pas atmosphere. Process includes: 

♦ Melt of desired composition is pte- 
pated in conventional iiiaiiiier ami then 
pumped through steel pipes to head pot 
located aboic atoniizeT. 

• Metal flows through orifice at con- 
stant rate and falls upon spinning disk. 
Centrifugal force elispe-tscs molten 
metal into droplets which solidify in 


natural gas atmosphere, and fall to 
bottom of tank. 

,\fter screening through coarse mesh 
lo rcnioi'e irregular particles, pellets are 
packed in drums for shipment. Actual 
extrusion process, T'oerster and John 
son said, is "cquallv simple.” ,\tlvau- 
lages are: 

• Pellets arc preheated and blown into 
extrusion press container and dircctlv 
extruded into desired shape in short 

• Process eliminates separate steps of 
prccornpaction and sintering usually 
used in powder metalUiig'-. 

• Pellet cslinsion offers potential proc- 
ess ;id\antage in large scale production 
bv tr.msfCT of pellets to presses through 
pipes. 

• Comprcssisc yield strength improsc- 
sixe"ofV'Il"t ex'triisioii's.'^ 
Compressive Field 

I'ingineers expl.iined that conipressiu' 
lield strength of comentiona! extru- 
sions is substantially lower than the 
tensile yield strengtli because of tsvin- 
niiig that occurs when metal is coin- 
pressed. ,\s grain size is decreased, 
Isvinning is incteasinglv inhibited. 

Magnesium alloy ZK66XI5 (Mg+ 
6>ln-l-0.6'/tl was selected for comnier- 
dal destlopinent because of combina- 
tion of liigh strength and toiigliness. 
I-'ocrster and Johnson explained. 

I'.ssentialK the same eoniposilioii- 
ZK60A (Me + S.57N -f 0,6Zr)-has 
t>cen used lor u-.irs in production of 
high strength inagnesiiun cxtru.sions 
in consentional process- llowcier, in- 
creasing cross-sectional area of the ex- 
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trusion substantialb decreases the cum- 
pressise yield strength of ZK60A-T5. 
Similar inCTcasc has no effect on ex- 
tiusions made b\- pellet process. 

b'or example, the minimum com- 
ptessive yield strength of a 10 in. I 
beam with a cross-sectional area of 4 
sq. ill. is increased -10% from 25,000 
pbi. to 35.000 psi. Advantage of pellet 
extrusion of small shapes (cross-seev 
tioiial area of less than 2 sq. in.) is 
less but still substantial. Eoerster and 
Johnson said. 

Engineers note'd that ZK60A ingots 
must be "heavily worked by extrusion 
at high rcriuctions in order to produce 
•a uniform fine-grained structure." If 
the shape is loo large to pemiit ade- 
quate reduction, they continued, the 
cast structure is not completely refined 
during extrusion and the eompressb'e 
\ield strength is substantially reduced. 

■ Since ZK60XB pellets have smaller 
giain size than ingots, only a low te- 
rluction is required to proiide satis- 
factorv welding into an extruded shrme. 

Doiv Chemical now lias a 15,200 
tun press operating on production basis 
at its Madison, 111., plant- Conven- 
tional ZK60A-T5 extrusions with a 
minimum compressive yield strength of 
30,000 psi- arc expected in sections up 
to 5 sq. in. 

h'oerstet and Johnson said larger 
shapes (up to 25 sq. in.) are possible, 
with 55.000 psi. minimum compressive 
vicld strength. 

Mitsubishi Studying 
Super Tiger in U.S. 

A team from Mitsubishi Heaw Indus- 
tries is sisiting Grumman Aircraft 
Kiigineering Corp. to outline produc- 
tion plans for the J79-powercd F-llI'-lF 
Super Tiger fighter to be built in Japan, 
pending final approval by the Japanese 
governnient of a detailed program and 

Final program will also require ap- 
proval of U.S. government- Gruimnan 
reports that Super Tiger production for 
Japan could start in 1959 and would 
embrace 300 aitaaft to be built by the 
end of 1964, the majority of tliciii made 
by Mitsirbisiii. 

Boeing Rolls Out 100th 
Jet Tanker at Renton 

Boeing Airplane Co. has rolled out 
its lOOth KC-135 Air Force jet tanker- 
transport at Renton. Wash. Total of 
345 KC-135s have been ordered- Peak 
production will reach 1 5 aiipkmes per 
month ill )uly. Compinv said KC-135s 
have flown ne-aily 1 5,000 flight hours 
in Stiat^c Air Command assignments, 
.kiraaft went into production on Oct- 
5. 1954; first KC-135 rolled out in July, 
1956. 
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Scimitar Entering Carrier Service 


London— Vickers Supenniirine Scimi- 
tar, incorporating a number of acrodv- 
namic changes, goes into Rosal Navy 
operationa] service this montli vvitii em- 
phasis on nuclear strike capability. 

Swept-vving Scimitar is first Rovitl 
Navy aircraft to have: 

• All-liydraulie 4.000 psi. senices. 

• Fully powered control surfaces and 
pressure refueling system. 

• Low pressure air starting unit, using 


mobile gas tiirlro-compressor ground 

• Compressed ait flowing over flaps for 
reduction in takeoff distance and ap- 
pioach speed. 

Scimitar is powered by two Rolls- 
Rovee Avon jet engines, from which 
air is bled to blow over flaps for super- 
circulation (AW Sept. 16, p. 19). 
Armament is four Aden ^0 mm. can- 
nons, using r.idar gunsight ranging. 


Wing span is ?2 ft. 2 in. and length 
is 55 ft. 4 in. 

Boundary layer control utilizes air 
bled from compressor stage of each 
engine and then ejected from a super- 
sonic nozzle over the trailing edge flaps. 

U'ing tip stall which had led to 
marked pitchup tendency and poor 
low-speed characteristics initiated series 
of aerodynamic changes. Tail plane was 
inverted to give an anhedial setting, 
lowering slab tips about six feet into 
the wing wake. 

To further reduce pitchup, saw-tooth 
lording edge was provided to restrict 
forward movement of the center of 
pressure and reduce dowir-wash on the 
tail planes. IJir’idcd, drooped leading 
edge was installed to counteract lead- 
ing edge flow breakawav due to action 
of flaps. Outer nose flap deflects 50 
deg., the inner 20 deg. Boundary fence 
is 5 in. high, runs for two-thirds of wing 
chord length. 

Flaps use about 1 5 psi. and reduce 
final approach speed to 130 kt. Area 
and angle of dive brakes also has been 
increased. Hydraulic boost is available 
for rudder and elevators. 

Mobile compressor vvhicb supplies 
low pressure (35 psi.. 200C) air to 
Rotax air turbine starters mounted in 
engine achieve starting time of about 
8 sec. Refueling under pressure has re- 
duced ground time to 1 5 min. 

Noise Incidence 

To reduce noise incidence, Scimitar 
uses ict-pipc extensions leading into 
Curran mufflers for ground runup. De- 
vice also minimizes ground resonance 
effects on fail section. 

Aircraft will be assigned to carrier 
H.Nf.S. Victorious. Carrier will have 
jet-blast deflectors installed behind 
catapults and island will be sound- 
proofed. Scimitar operational use in- 
cludes air-to-air refueling. Tankers will 
be carrier-based and probablv will be 
Scimitars. 

Plane has fitting for four external 
fuel tanks. 



. . . are used in the new 


LOCKHEED PROP-JET ELECTRA 

Custom built solenoids and valves are 
our specialty. Our aircraft quality 
"power” or "miniature” solenoids and 
high or low pressure valves meet your 
requirements because they are made 



SIS N, MICHIGAN ST. • SOUTH SENO. INDIANA 
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Avionic Changes Mark Production Gnat 


llamble, Hampshiie— Avionic and 
aetodynainic modifications mark late 
production models of h'olland Aircraft 
Ltd.'s small Gnat Mk. 1 light fighter. 
Result: iniproved navigational capabili- 
ties and flight cliaractcristics as com- 
pared with basic aircraft assigned to 
^[ini5try of Supply flight development 
program. 

Production model, c-armarked for 
India combines these features: 

• Dielectric nose cone, housing radar 
ringing equipment, plus two dielectric 
panels in dorsal spine, which house 
radio compass loop and sense aerials. 

• Small stiakes, running spanwisc on 
ailerons, designed to prevent aileron 

• Deletion of rear-view windows, plus 
small ram air intakes at wing toot which 
were on the Ministry of Supply aircraft. 

Earlier production aircraft XK-739 
and XK-741, shown with British mari:- 


DROP tank above will be used on all prodiicKon Fnllnnd Coats. 1'ank is a conversion of 
mi original Bristol 50 gal. asbestos phenolic tank. The inserted metal settions raise its 
capacity to 66 gallons. 
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INTEGRAL micro-ciicuitn*, made by cvaponiHve depositing process, mas* reduce asionic equipment sire and w*cigbt by a Factor of 100 or 
more, with improved reliabilitv. In pboto at left, experrmentai eontpufer flip'flop circuit is oil right; RC oscillator is on left. Oscillator 
(drawing at right) is made by depositing shaped films of conducting material on botJi sides of ceramic disk, followed by resistive film on 
one side. Resultant distributed constants network improves performance. Transistors eventually may be made this way. 


Electrochemistry May Cut Circuit Size 


By Philip J. Klass 

Wasliingloir — KIcctronic technology 
may be on the threshold of the most 
rtrolutionary change in its history, 
spurred by needs of space r ehielcs for 
inierominiaturc si/xt asionic equipment 
capable of unfailing operation tor ex- 
tended periods. 

Militan sponsored progr.iins now* un- 


der way or about to be launcbcd ate 
expected to result in techniques for 
niaiiufacturing complete functional 
circuits as an integral unit using clectro- 
clicmie.i! processes instead of the pres- 
ent praetiec of mounting dozens of 
indiv idual conipoiients which must then 
be interconnected into the desired cir- 

Onc such technique under de\*c1op- 


ment deposits thin films of conducting, 
scnriconducting and insvdating material 
so that circuit elements arc intercon- 
nected during the fabrication ptoccss. 
Tberc would be few soldered connec- 
tions. 

Many* of flic materials employed 
will be new. specifically synthesized to 
perform a desired function instead of 
relying largely upon materials found 
in natutc. 

No Pipe Dream 

Micro-circuitry, or molecular circuitry* 
as it sometimes is called, already has 
gone bey ond the dre.ira stage in a nuni- 
bet of companies and govcnimcnt lab- 
oratories, where complete functional 
circuits of modest complexity arc being 
fabric.ited on a laborotorv* or model 
shop basis- For example; 

• Vato Manufacturing Co. has pro- 
duced variety of passive networks, flip- 
flops, d.c. amplifiers by evaporative 
depositing process, with onlv the tran- 
sistors added as a separate component. 
Current work is sponsored by Office of 
Naval Research. 

• Army's Diamond Ordnance Fuze Lab- 
oratories ate producing transistors and 
diodes by a special photo-ctcli process. 

• Bell Telephone Laboratories and Ra- 
dio Corp, of America have developed 
complete decade counters roughly the 
size of transistors, whicli perform same 
shift-register function titat now rc- 



CONVENTIONAL oscillatuc (tup) using liiiui>cd coiishints Is cnuiputcd with improved 
version, using distributed cniistants, produced by Vam Manufacturing Co.'s vacuum deposit- 
ing process. Office of Naval Rcscarcb is sponsoring this phase of Vatu's work. 
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quires 20 transistors, 40 resistors and 
20 capacitors (AW Nov. 4, 1957, p. 95; 
April 14, 1958, p, 73). 

■ Britab's Royal Radar Establishment 
is working on a four-transistor flip-flop 
circuit which will employ deposited cir- 
cuit elements, have eqiiivalcnl of .in 
cmittCT follower output with bridges 
of high resistivity semiconductor to 
join emitter and collector elements. 
Entire unit will measure 6 mm. square 
by 2 mm. thick. 

USAF Program 

Major speed-up in industry efforts 
will come soon when Air Forw begins 
awarding contracts for molecular cir- 
cuitry developments which are expected 
to total more than SI million during 
coming fiscal year. These will be spon- 
sored by Wriglit Air Development Cen- 
ter's Components Laboratory* and by 
,\ir Force Cambridge Research Center. 

After exploratory visits and discus- 
sions with major research laboratories 
.md a number of universities, ,^ir Re- 
search and Development Command 
temdudes that molecular cirenitrv* is 
feasible and that considerable work is 
already undenv-ay, according to Col. C. 

H. Lewis, chief of Airborne Electronics 
Division, ARDC Headquarters. 

One indication of widespread inter- 
est is the fact that .ARDC already has 
received mote unsolicited industry pro- 
posals for molecular circuitry develop- 
ments than it can support vvitli avail- 
able funds, according to Lewis. 

Major Advontoges 

Molecular circuitry should make it 
possible to achieve equivalent of cotn- 
ponent packaging densities of between 
10,000 and 100.000 pet cu- in,. 100 to 

I. 000 times the maximum obtainable 
today using conventional components 
and the best iiiiniatuiization tech- 
niques. Austin Stanton, president of 
Vato, predicts that one million com- 



3Iultiple Logic Unit 

Miniature integrated circuit, Tvpc 
200C9. consisting of 10 resUtors, five 

be used ns □ computer flip-flop, pulse 
generator, for gating, amplifying, clipping. 

nounced bv Sprague Electric Co. Com- 
pletely encapsulated unit, measuring lx 
IJxJ in., has nine input/output leads. 
For upplieatiun data, write for Engineer- 
ing Bulletin 6712. S|>iague's address: 127 
Marshall St.. North Adams. Mass. 


ponents per cubic inch may even be 
possible. There should also be com- 
parable reductions in «*eighf. 

Even mote important than the size 
and weight rains is the vastlv improved 
reliability whicli is cxpectccl from mo- 
lecular circuitry*. Today, avionic cquii>- 
ment whicli can operate for 200 hr. in 
a military aircraft without maintenance 
or malfunction is considered a reliable 
piece of equipment. But for a satellite 
vehicle, 10.000 hr. of trouble-free opera- 
tion (approximately 15 months) is an 
immediate goal. 

By eliminating most component in- 
terconnections and soldered joints, 
molecular dreuitrv* is expected to boost 
reliability- Even more important, the 
inliercnt cleanliness of the processes 
used to fabricate molecular circuitrv* is 
expected to greatlv reduce impuritv 
contamination, in the evaporative de- 
jjositing process, used bv A'ato and 
Scnomechanisms, faljrication fakes 


place under liigh vacuum at elevated 
temperature. The "boiling” of tlic 
working material. Ii);e distillation, 
makes it possible to separate out un- 
wanted impurities in tlic material. 
Techniques similar to those employed 
in mass spectrometers also can be used 

10 screen out undesirable impuritics- 
Developmental Timetable 

initial use of molecular circuitrv 
probably will come in such devices as 
digital computers, instnimcntation, 
communication receivers where power 
levels arc low and tlic resulting size, 
weight reduction and improved reli- 
ability are sorely* needed for space ve- 
hicles and missiles. 

Within five years molecular circuitrv 
will be in limited use in sucli applica- 
tions, possibly also in piloted aircraft. 
Within 10 years, molecular circuitry* 
may be almost as commonplace in mili- 
larv weapons us tlie transistor is today. 

'1'hc new techniques’ use also seems 
certain to spill over into industrial and 
consumer electronic products where 
microminiature size, weight and high 
reliability offer advantages. Some mole- 
cular eiteuitrv enthusiasts believe that 

11 can greatfy reduce costs and that 
this vvtII assure its widespread use for 
eonsumci products. 

Lower Costs 

Considerable capital investment will 
be requited for the precision machines 
needed to produce molecular circuitry 
and to prov ide automation of the proc- 
ess for gocxl quality control. Even al- 
lowing for the higher initial investment- 
proponents of molecular circuitrv* sav 
tliat tlicrc should be a net saving be- 
cause of the considerable reduction in 
direct labor cosfs. 

.An equally important saving, parti- 
cularly for short military runs, will be 
tlio case of changing circuits produced 
by* a machine, wilh reduction in setup 



MICRO-MODULES (left), iiiaiiufjctuicd through a new ultraminiaturc construetion fechiriquc being dcveloircd hv Radio Coqi. of .America, 
ate expeefed to reduce size and weight of avionic equipment by 9096, permitting volrimetric efficiencies of 300 to 400 components per 
cubic incli. Modules consist of slock of 0.3 in. sq. siib-modulcs, each of which is built up from tiny ceramic plates (right), each mounting 
one or mote components with fiat fnim-factors which have been fabricated direedy on plate wherever possible. 'I'his includes such coni- 
poneols as transistors, capacitors, resistors and inductors. RCA is dereloping micro-modules rindcc $5 niillioii .Army Signal Corps contract. 
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GIANNINI FREE GYRO 



CIANNINI'S MODEL 3416 FREE SyROS N4N THE HELM 
IN THE NAVY'S TALOS. Mid-course guidance of 
the TALOS missile is achieved by riding 
a radar beam to the vicinity of the target. 
Immediately after launching, aerody- 
namic considerations require the missile 
to fly a sfraigJit and narroiv path, main- 
taining constant altitude. Giannini Two- 
Axis Free Gyros have been piped aboard 
the TALOS to hold it "steady as she goes!" 


RemDtely Enersued Elecincil 
Caie-Uiicase System 

Unrestricted 360 Travel 
o1 Belli Gimbals 




Jiid jjcrsiinncl training tinic from prcs- 
cnt-da\ Ici'cls. Assuming machines ate 
controlled by magnetic or punched 
tape, if should be ncecssars only to 
change the tape program and sub- 
stitute new working materials, accord- 
ing to some molecular circuitry sup- 

industry Impact 

Molecular circuitry may upset tradi- 
tional lines of demarcation bchs'ecn 
electronic component and equipment 
manutacturers- Because molecular cir- 
duitrv poses a direct threat to con\en- 
tiona! parts, it is logical to expect com- 
ponent manufactuicrs to move to pro- 
tect their position. However, molccuiar 
circuitry dc' elopiiient will require much 
more research and know-how than many 
of the sinallcr component manufactur- 

Smaller component manufacturers 
also w ill be handicapped because mole- 
cular circuitry seeks to produce func- 
tional circuits rather titan merely to 
reptodure ^ existing combinations of 

mamifactimn| process. 'I'iiiis the dc- 
selopcr of molcculat circuitry also re- 
quires considerable knowledge of dcc- 
tronic circuihv and its funcKon in the 
et|iiipniciil m svhicli it will be used. 

Equipment and circuit designers, 
long accustomed to working with groups 
of iutercoimectcd components, also will 
need to bike a frcsli approach— some- 
times witli fortuitous results. 

l-'ot example, in manv ttpes of filter 
networks, better performance could be 
obtained if the network were con- 
strueted of an infinitels' large number 
of components (disttibuted constantsl. 
But this is too costlv ss-ith conscntioniil 
components and so the designer com- 
promises performance and settles for a 
net'vork consisting of far fewer elements 
(lumped constantsl. 

Varo Manufacturing Co., one of the 
molecular circuitrs- pioneers, finds tli.il 
it is actually easier to produce a net- 
work with distributed constants than 
one with Kimped constants, with result- 
ing im|)rmcnieut in network perform- 
ance. according to Jack C. Smith, sice 
president-engineering. But to do so 
requires that Varo employ engineers 
who are circuit designers to work along- 
side fabrication process designers. 

Varo Microcircuitry 

Varo, manufacturer of precision fre- 
quency power supplies and other elec- 
tronic equipment, first began thinking 
about fundamenlallv new tcclmiqucs of 
niamifacluring alroul five scats ago, Ob- 
|L'Cti\c was to come up with a new ap- 
proach wliich would cut the cost and 
manufacturing problems involved in 
siiiaM-company. short-run production. 
About two years ago k'atn began to in- 
vestigate evaporative depositing tccli- 
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PRE-TUNED radio and intcrniediate fre- 



niques which appeared to be the most 
promising ideas to come out of their 
hiainstormiug efforts. 

Office of Naval Research took over 
sponsorship about a year ago as part of 
its .Aniiy-Naw Instrimicntaticm Pro- 
gram (.\NIP) vvhicli is developing an 
integrated cockpit instrument display 
employing '1"V tubes. Program requites 
tisc of an airborne digital computer and 
Ihe Varo techniques showed promise of 
major size and weight reductions with 
liopc for greater reliability. 

Under the .ANIP program, Varo is 
working closely with scientists of Servo- 
mechanisms, Inc., who are conducting 
research in new materials for possible 
use in latter’s own evaporative deposit- 
ing process aimed at producing cx- 
ticnielv liigli tempciatiirc components 
(,A\V Sept. 30. 1957. p, 70). 
Molecular Metallurgy 

In the evaporative depositing process, 
tlic working material is licatcd (usuallv 
by electron bombardment) to its vu- 
potization teiiiTCraturc in a high vac- 
uum chanihct. Tlie gaseous vapor then 
is deposited in a thin fiiin on suifablc 
substrate (base) material. Structure of 
the thin film can be controlled bv 
choice of substrate material and/or its 
.'-urface temperature. 

Shape of film deposited on substrate 
can be controlled bv placing a mask of 
the desired shape between vapor source 
and substrate. .Another possibility, cur- 
rently under investigation by Varo. is to 
charge vapor particles, then use mag- 
netic fields to deflect on ion beam to 
trace out tlic desired pattern on sub- 
slrate. not unlike deflection lecliniquc 
used in TV tubes. 

Varo reports that it has developed 
techniques which make it possible to 
simultaneously evaporate several differ- 
ent types of material and mix and de- 
posit them in controlled ptoportions- 
This "molecular metallurgy.” as Varo 


calls it. permits the alloying of mate- 
rials with widely different vaporization 
temperatures— something tliat is im- 
possible by conventional metallurgical 
tcchniques- 

llie ability to create new materials by 
molcculat metallurgy opens tlie way to 
producing thin films of resistive mate- 
rials with linear or non-linear character- 
istics which can vary or he independent 
of temperature. Films can be produced 
with a variety of different magnetic 
characteristics. 

Progress at Varo and Servoincclia- 
nisms in producing semiconductor di- 
odes bv evaporative depositing process 
suggests that it is only a matter of time 
before field-effect transistors can also be 
manufactured by this process. 

Voro's Progress 

In tire course of Varo’s ONR-spon- 
sored program, tlic company has pro- 
duced a number of interesting exam- 
ples of what it calls “integrated micro- 
circuitrv." Varo empliasizes that it has 
not attempted to acitieve maximum pos- 
sible size and weight reduction at tliis 
stage of the development. Despite tliis, 
reductions of Ivettcr tlian 20:1 are easily 
acirieved, compared witli good suhminia- 
fure construction. 

For example, an Eccics-fordau flip- 
flop circuit of conventional design uses 
two transistors, five capacitors and seven 
S-vv.itt JAN resistors. Volume of hvo of 
these resistors is roughly the same as the 
volume of the complete circuit when 
produced bv Varo's new teclinique 
(0.018 cu. in.). Of this total, the two 
transistors occupy about two-thirds tlie 
volume of the integrated microcircuit. 

A carrier generator (RC oscillator), 
which originally consisted of eight re- 
sistors, six capacitors and a subminia- 
ture tube employed in a lumped-con- 
stants circuit w-dS reproduced bv Varo 
using distributed constants, llvis so 
improved pcrfoniiancc of the circuit 
that a transistor could be substituted 
for tlve original lube. Entire oscillator 
circuit, including transistor, occupies 
only 0.015 cu. in. in integral micro- 

Sifnificant reduction in size and 
weight, plus improved performance for 
some types of circuits, results from 
Varo’s ability to combine functions of 
resistors and capacitors. 

h'or example, to produce a simple net- 
work of series resistors with shunt ca- 
pacitors. Varo deposits a thin conduct- 
ing film on one side of a ceramic Ivasc 
(substrate) producing equivalent of one 
capacitor plate. On opposite side of sub- 
strate a thin film of resistive (sliglitly 
conducting) material is deposited so its 
position coincides witli tliat of con- 
ductor on reverse side. Capacitance be- 
tween two films is thereby distributed 
along the Icngtii of tcsislivc dement, 
producing tire effect of a neatly infinite 



PROBLEM 

WELDING? 


Low- Hy d rog en 
Electrodes 


P*H Low-Hydrogen electrodes giv« 
you industry's widest choice of allays 
for welding "difficult” steels. There’s 
& chemical analysis to match most 
^rent metals, 

Welds are of X-ray quality, with great- 
er ductility at high tensile strength, 
and better impact properties. For 
more detailed information,- write for 
Bulletin R-29, Dept 301H, Hamisch- 
fegec Corp., Milwauliee 46, Wisconsin. 


HARNISCHFEGER 

^^■■VA'ELDERS • ELECTRODES 
POSITIONERS 
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'^’Ground Support Equipment- 
mainstay of modern weapon systems 


A strong statement? Yes. But we can back it up. 

We were the first company to have complete 
responsibility for a major supersonic missile 
weapon system. The Navaho— America’s pioneer 
long-range missile— produced such a wealth of 
technological data that the entire missile pro- 


Cround support equipment for the Navaho 
and lheX-10 developed a new concept for check- 
out trailers, engine run-up dollies, instrumenta- 
tion checkout consoles, hydraulic servicing 
units, ground power units, jet engine starters, 
ground cooling cans, ground hydraulic power 
supplies, ground pressurization equipment, 
ground fire-fighting equipment, access and sup- 
port stands, air transportation dollies, aud a 
widerangeof other lest and launching equipment. 

This was done through the ability to integrate 
numerous single cicmcnls into complete, smooth- 
running ground support systems. 

Specialized engineering and production skill 
and facililics in this new field are available to do 
an outstanding job for you, quickly and eco- 
nomically— on individual items or complcle, 
coordinated ground support sysiems-either 
military or commercial. 

Interested? Write or call Manager. Special 
Products, Missile Division, North American 
Aviation, 122 14 Lakewood Blvd., Downey, Calif. 


We have more 
GSE* experience 
than anyone 

.and now we can put it to work for you 


MISSILE DIVISION 

North Americon Aviolion, Ire. 


dS 



scries of resistors witli capacitors in 

In the case of the RC oscillator, this 
network is connected in series with two 
other resistors (Rl, R2) which setse as 
transistor base resistor and output 

Instead of fabricating Rl and R2 as 
separate elements and then connecting 
them to the terminals of the scries re- 
sistor network. Varo merely c-stends the 
deposited resistive film beyond the ends 
of the capacitance film (on the reserse 
side). Metal tabs are initiallv deposited 
on the substrate to provide terminals 
tor connecting Rl and R2 to oscillator 
output and transistor base. 

To achieve full potentialities of the 
\'aro process, it frequently is necessary 
to modify a circuit designed for con- 
ventional construction techniques. Tliis 
requires some Initial adjustment in 
ciTcmt designer thinking, and famili- 
arity with the new process, but is not 
difficult, Varo says. Company currently 
is writing a handbook wliicli will aid 
circuit designers in applying new tecli- 

Tliis tvpe of reorientation, to think of 
functional circuits instead of a collec- 
tion of components, is not limited to 
\'aro. Wriglit .Air Development Cen- 
ter's Electronic Components Labor.itoty 
soon will award contracts for “fresh 
looks" at the possible application of 
tadicallv ditferent appiaiches to per- 
forming basic avionic circuit functions. 

One WADC program, for example, 
will cal! for stodv of a variety of phe- 
nomena— manv of them discovered dec- 


five-hundred hours of 
continuous pressure 
measurement at 600° F 


Two unique CEC Pressure Pickups, the 4-3I6A 
and 4-317, now combine to offer a wide range 
of pressure measurements at extremely high 
temperatures. Designed for continuous operation 
It 600°F without cooling, both pickups operate 
on the unbonded strain-gage principle. Together 
they cover a pressure range of 1 5 to 5000 psi 
gage. The 4-316A is also available in differential 
(to ±25 psid) and undirectional differential 
models (0-150 psid). One-piece construction of 
diaphragm and case, . . machined from 416 
stainless steel . . . assures that no foreign 
substances will come in contact with the 
measured media. Sizes are and !4' nominal 
diameters for the 4-317 and 4-316, respectively... 
Mights, 55 and 23 grams with mounting 
flanges. These features provide rugged, stable 
pickups for static and dynamic flight-load 
testing, engine studies, and supersonic tests 
where external cooling is not practical. 

For other applications, a special cooling adapter 
extends the operating range of the 4-317 to 
2000'F. Call your nearest CEC sales and 
service office foe additional information, oc 
write for Bulletins CEC 1568-X31 
and 1588-X5. 




Transducer Division 

Consolidated © 
Electrodynamics 
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GOOD WILL . . . vital for every airline 

An Exide battery helps protect yours 


SILVtUM RESISTS CORROSION 





Departure time . . . plane loaded . . . 
ground power disconnected . . - now 
many vital instruments must rely on 
battery power. Battery failure means 
replacement and delay— loss of pres- 
tige, goodwill. 

Here's low-cost protection against a 
battery’s most destructive enemy- 
grid corrosion. Exide Aircraft 
Batteries Feature corrosion-resistant 
Silvium* grids that outlast other 
alloys as much as 100^. Only Exide 
Batteries have SiKium. 


Why be without this important pro- 
tection. When you buy batteries, 
simply specify Exide, For informa- 
tion, call your nearby Exide sales 
office. Or write Exide Industrial 
Division, The Electric Storage Bat- 
tery Company, Philadelphia 2, Pa. 

‘U.S. Paieni 

Bace 




channel selection. Unit weighs 2i lb,, 
is priced at approximatclv S595. 

• Power sn)>iJly, modulator, IK and au- 
dio amplifier for VHK receiver, type 
-I27B-2, weighs 5 lb., is priced at S455. 

• Onmi/locaiizcr consertCT-indicator, 
>44D-1, prosidcs 3-in. scmi-pictorial 
cockpit display of aircraft beating rela- 
tive to mnni/lonilizc: beams. Dc(icc 
weighs 21 ib.. is priced at approxiniateis’ 
51,080. 

Nviiete increased instrument ap- 
proach capability is desired, lightplanc 
operator can add dual equipments plus: 

• Marker beacon receiver, 31Z-2, sveighs 
3J lb., comes in short 1 ATR size case, 
is priced at approximately 5703. 

Collins says it has tentative plans to 
furnish complete installation p.iekagc 
kits which may include custom-tiiilorcd 
racks for equipment mounting. 


Collins Radio Builds 


I 'bWtRD I 

FILTER CENTER ^ 

^ rOOOOO/ ^ 

► Voluntary Penalty Clauses— Number 
of asionic equipment manufacturers 
hate soluntarily offered to accept relia- 
bility penalty clauses in new Ait Kotce 
contracts in anticipation of proposed 
Defense Department policy to include 
reliability provisions in future procure- 
ment contracts. 

► Air Force Swirrgs to SSB— .Ait Force 
flight tests on new Collins AN/ARC-5R 
airborne single sideband transnrittcr re- 
ceiver and Radio Corporation of .Amer- 
ica's .ARC-63 (modified version of 
RC.A's .ARC-21) have prosen so sitc- 
cc.ssfii! that .Ait Force plans si>cedy 
ssvitcli from present .AM to new sup- 
prcssed-carticr SSB. Collins ARC-38s 
has c been ordered for use in itew Boeing 


Lightplanc Avionics 

Cedar Rapids, Iowa— Collins Radio 
hi\5 entered the lightplane avionics field 
with integrated line of lightweight, mod- 

tion-navigation equipment which will 
conrpicmcnt company's neiv line of 
lightweight ar ionic equipment for small 
twin-engine business aircraft and air- 
liners. Collins savs lightplanc equip- 
ment complies svith Civil .Aeronautics 
Administration technical standard or- 
ders and meets new Federal Communi- 
cations Commission tequirements. 

Typical integtafed package for single- 


12 3 4 5 

COLLINS Radio lightplanc equipment consists of: I— VIIF tcansmitter; 2— VI^ receiver; 


Drone Control Station 


Dnrtng first flight tests. Sperry Gyroscope Co. engineen check jKrformance of master 
ground control station for its Microwave Command Guidance System located inside an 

fliglit iostruiiicnts while flight is mnnitoicd from right position. Flight path is traced 
automatically on plotting board. 


ades ago— to see if they can be applied 
to current circuit needs. Hits includes 
such thirds as the Hall Effect, Secbcck 
Effect, Ettingshausen Effect, Nernst 
Effect and ^ramagnctic resonance, to 

Anotfict approiiching WADC pro- 
gram will seek the development of di- 
rect-acting solid-state components that 
rre e-apalnc of acting as transducers or 
petfonning complex logical operations. 

The trairsistor has radic.illy changed 
the avionics and electronics art in the 
10 years since it Wits developed. New 
concepts of producing dcsiccs capable 
of perfoniiing complete circuit func- 
tions and new techniques for fabricat- 
ing integral circuits by ckctro-cliemical 
processes could liasc an even greater 
impact in the next decade- 


engine lightplane use consists of: 

• VHF receiver 31X-3, designed for 
panel mounting, provides 90 separate 
channels in frequency band of 1 18-126.9 
me-, with airline-type digital channel 
selection. New crystal controlled te- 
ecirer weighs 3i lb., is priced at approx- 
imately 5630. 

• \TIF transmitter 17L-S. also for panel 
mounting, pros'idcs 90 sei>anite chan- 
nels in same US.0-126.9 me. bind, is 
rated 3 w-atts output, provides digital 
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K«v MEN in (he Boeing support program for 707 and 
720 jetliners are service engineers assigned to cus- 
tomer airlines. Through them, the benefits of Boeing’s 
unequalled experience with multi-engine jets— at all 
engineering, maintenance and management levels in 
the company — are available to airlines. Boeing service 
engineers have spent up to 10 years with multi-engine 
jets, and four years with the 707 jetliner prototype. 




TRANSITION TO JETS Is being aided by complete Boeing training 
programs. They range from flight instruction for airline pilots to training 
courses for maintenance personnel, given by engineers with years of 
multi-jet experience. Complete manuals are available, and operable train- 
ers, like the one illustrated above, are used to demonstrate 707 systems. 


BOEING'S PROVisiONiNO program 1$ 
built around an IBM system to speed 
service, simplih' ordering and inven- 
tory control. Orders are reproduced 
on IBM cards, get immediate action.. 


72 


Thete airlines already haee ordered models of the Boeing family of Jelliners! 

Aia FMNCE • A 18 ODIA > AMCaiCAN • B.O.A.C. > BRAHIFf • CONTtNaMTAL • CVBANA 


Family of jet airliners 


B-52s mid KC-I35 jet tankers, while 
older ARC-21 s now iiiahillcd in B-32s 
nnd Tactical Air Command aircraft svill 
be conserted to ,^RC-63s by RCA, 
Militar.' Air Transport Scrsice aircraft, 
which must carry dual III'' sets, may be 


► Voltage Transients— Trend toward 
transistorized avionic equipment is fo- 
cusing attention on r'oltagc transients 
in airaaft-niissilc electrical systems 
which can cause transistor breakdown. 
Recent tests by Pan American \\'orld 
.•\inAays on one of its Dougla.s DC-Ts 
icvealcd that over a ’0 day period there 
were several hundred instances when 
nominally 28 volt d.c. line voltage 
reached -40 to 60 s., fi\c times when it 
reached 60 to 80 v„ twice when it ex- 
ceeded 100 V,. according to Pan Amer- 
ican's Ben McLeod, increasing number 
of avionic engineers is now building 
transistorized voltage regubtor into 
equipment for protection against \olt- 
age transients. 

► New Doppler Naiigator— Newest ad- 
dition to the ranks of Doppler naviga- 
tors aimed at the airline, business air- 
craft market is Radio Corporation of 
America's AVQ-fiO. RCA's entry, a 
modified \crsion of the British Xfarconi 
I'M.CW si'stcm which employs four 
beams, is expected to weigh under 80 
lb., meet .^rinc Characteristic 540. 
Ilight tests of breadboard model are 
slated to start this fall, w'ith airline tests 
of prutotvpe design eatli- in 1959. 

► DC-8 Avionic Highlights-Douglas 
ffC-S will carry up to 8140,000 worth 
of aiionic equipment, more than pre- 
war cost of a complete DC-5. Douglas 
jetliner radio rack contains 26 asionic 
equipniciih, neighing about 1,100 lb., 
with another 1,100 lb. required for in- 
slallation provisions and 10 mi. of wire. 
DC-8 uses 20 antennas, 15 of which 
are flush mounted. Remaining five in- 
clude two semi-flush .41)1' aiiternias, 
two VIII' blade anteniiiis and one 
market beacon antenna. Careful weight 
and drag analysis tesealcd that specially 
designed c.xternal blade antennas for 
latter applications were sopetiot to flush 
tvpes, Robert II. Jerome. Douglas en- 
gineer, reported at recent Dayton Con- 
ference on -4eronautical Electronics. 
OC-8 radonie uses novel technique for 
protection against lightning strike dam- 
age, Strips of thin adhcsive-backcd 
aluminum foil art mounted on radome’s 
external surface and grounded to ait- 
pl.mc. l''oil strip disintegrates during 
lightning strike but is easilv replaced, 
rcchniqiie was developed by Lightning 
Transients &- Rescarcli Institute, Min- 
neapolis. in cooperation with Douglas. 


TUBE PRODUCTION IS A SCIENCE AT VARIAN m 



Special aptitude test for metals 

This man is vaporizing a test sample from an incoming 
metais shipment in a spectrograph to determine its com- 
position. And spectral readings, accurate to .001%, will 
show whether or not it meets Varian’s high quality stand- 
ards. Copper for components, nickel alloy for cathodes, 
glass sealing alloys, all are critically checked and con- 
trolled before and during manufacture to guarantee that vA-ess 
the completed Varian Tubes will perform as specified. 

This Is the kind of quality control that has made Varian 
Tubes 'Standard'' for all microwave instellations. Over 100 
of these tubes are described and pictured in our latest 
catalog. Write for your copy today. 



KLVSinONS. TRAVeuNG WAVE lUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, 
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S-62 Slated for Full Production in 1961 

By Erwin J. Biilban 
Stratford, Conn.— Sikorsky Aircraft 
cx|3ccts to its new tiirbinc-powCTcd 
S-62 utility liciicoptcr in large-scale pro- 
duction ill IQbl at a price of approxi- 
mately S215,000-S220,000 depending 
on nhctlicr customers want either a 
Gcncriil Electric T58 or slightlv lowct- 
ponered Licoming T53 turboshaft 
engine. 

Company states that it could have 
the S-62 available for dclirerv next vear, 
adding that early state of turbine pro- 
duction at that time would require 
higher price. 

Iloncrcr, it is unlikely that cirilian 
models would he available at this earlier 
date, since time required for Cir il Aero- 
nautics Administration certification i.s 
not expected to make possible 19W 
ci'ilian deliveries. First prototype only 
slatted its company flight test pre^ram 
in past fevs’ neeks. 

A wide market is anticipated by 
Sikorsky for the new S-62 becau.se, in 
addition to turbine petfomiance and 
use of time-proven S-5S dynamic com- 
ponents (A\V fan. 20. p. 96), the hcli- 
co|)ter's basic design lends itself more 
rcadih' to a wider range of customer 
requirements than any of the com- 
pane’s proious models. Sikor.skv 
spokesmen report that the S-62 alrcadv 
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has rcccised mote worUl-"ide inquiry 
from potential customers than any pre- 
sious project. Sikorsky Sales Manager 
J. S. BeigUlc says that lie anticipates pro- 
duction of at least 1,000 S-62s. 

Customers will have a clioicc of two 
basic models; the amphibious version 
now living or a land type minus the 
flving boat hull and outrigger floats, 
instead fitted with conventional three- 
wheel fixed landing gear. Either lersion 
nil] be available with General Electric 
T5S or Lvcoining T35. Later, '’low- 
silhouctte”’ land version, is especially 
designed for air transportability. Two 
S-62 land lersions could be carried 
simultaneously in a Douglas C-124. 
with comersion from flight line to 
loading taking one Itour. Process in- 
lolics folding main rotor blades, re- 
moving the tail pylon and repositioning 
the landing gear wliecls by replacing 
sliock struts with jury struts, providing 
two-feet minimum bvcriicad cleitancc 
on tlic GIcbemaster's nose loading 

Amphibious Hull 

-Ainphihious model, capable of land, 
wafet or .snow or ice operations, has 
hull designed to take eight fect/sccond 
contact witli surface. Landing gear is 
hvdr.iulically retractable two-position 
tvpc. 

Sikorsky anticipates major interest m 
the new design from current S-55 op- 
erators since the S-62 is basically a re- 
placement for tills model. Company 
plans to provide S-55 osvncts with a 
trade-in program vvlicrcbv they could 
turn in their current equipment for the 
new model vvitli the inanufaeturci giv- 
ing them credit of approximately S60.- 
(100-$65,000 for the S-55 dvnamic com- 
ponents. Sikorskv would scrap the old 
hulls. 

Ability of operators to utilize cur- 
rent supplies of S-55 dynamic coin- 




THREE fued-whed Lmd version of Sikorskv S-62 would be designed for air transportabilitv'. 



AVIATION WEEK, June 2, 1958 




poiiciiti. ill tlic S-62 will also provide 
them W'ifli considerable imentory sav- 
ings. Nen’ machine is especially de- 
signed to make use of following S-55 
parts: main rotor blades, tail rotor 
blades, main rotor licad. tail rotor head, 
main gear box with a new power input 
section, intermediate gear box. tail 
gear box. shafting, major portion of 
dight controls including servos, major 
portion of hydraulic system, strength- 
ened tail rotor pylon, rescue hoist and 
installed equipment. 

Transmission System 

S-62's transmission smtem is de- 
signed for 670 shp. at the input to the 
main gear box, Tliis provides derated 
powcrplant operation, enabling the Ireli- 
copter to maintain the full transmission 
rating up through at least 1041’ am- 
bient temperatures. Engine rating will 
also liold constant from sea Icsel up to 
17,000 ft., pros'iding constant power for 
high altitude operations. 

Basic S-62 design also prosidcs 
stretch for later iniproscnicnt in per- 
formance; by adding a fourtli rotor 
blade (uiiicli would require relativeh 
minor cliangcs in the head) and a rt- 
lised gear arrangement, additional 
power could be taken from the engines 
and top speed could be increased to 
IsO kt. 

S-62 prototype, which had only some 
fisc hours of flight time prior to recent 



DC-3 Hinged Radome 

New radome kit having two sets of hinges, 
one to the radome and the oclier on the 

either the antenna ol nose inWoc of DC-3. 
Kit niodificatiaii, which can be applied to all 
Series 1002 ndomc kits developed by Cham- 
beilain Aviation. Inc.. Akron (Ohio) Mu- 
nicipal Airport, is priced at $93.86 and 
takes 12-16 inaii-honis to install, Separate, 
integral rods allow holding open of either 
the radome or whole assembly during in- 
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public demonstration, made a high- 
speed pass at 100 kt.. then pulled up 
in a 2,500 fpin, tlimb. Aircraft w-j,s be- 
ing flown within 500 lb, of its gross 
weight and wus carrying 85% of its nor- 
mal payload. Hull, which was designed 
using Sikorsky’s eonsiderable early fly- 
ing boat experience, demonstrated clean 
entry on touchdown into water, mini- 
mizing spray even during autorotation 
landing in nearby Housatonic Riser. 
Aircraft appeared to handle as casilv on 
the svater as on land, pilots making 
miinerous tight turns and also rotating 
the S-62 ill its own length. 

Airframe Consfruefion 

Construction is all aluminum: no 
magnesium is used anywhere in the air- 
frame. Design utilizes considerable 
amount of reinforced plastic parts; 
some 62 components arc utilized, pri- 
marily fairings and other double curva- 
ture parts, also nose and tail of out- 
rider floats. 

Company has built trvo S-62 proto- 
types, one as a demonstrator, the other 
for engineering flight test. Demon- 
stratot is scheduled to make a flisht to 
Washington, D. C., soon for display to 
military officials; full-scale demonstra- 
tions to military and civilian prospects 
is expected to get underway in August. 
Plans cal! for company building addi- 


tional aircraft to proride it with four 
demonstrators, two with each hpe of 
engine, depending on reaction rcceired 
during initial sales tour. 

Sikorsky spokesmen report that the 
firm has not yet taken orders for the 
new craft; experiena' indicates that 
selling helicopters depends upon lire 
demonstrations to actual customers, in 
many cases at tlie customer's operation. 
Since the S-62 is aimed primarih' at tlie 
utility field, it is not expected to be 
used in quantity in the scheduled pas- 


senger airlines. Most current scheduled 
airline operators, while watching the 
S-62 because it contains features tliey 
approre. siiclr as turbine powcrplant 
and ampliibioiis cliaractcristic, feci that 
Sikorsky's later, larger S-6I, seating 
about doitble the S-62, is the machine 
more closclv fitting their needs. 

Oakland Airmotive 
Con\erts PV-2 

Oakland— Prototype executive trans- 
port conversion of Lockheed PV-2 Har- 
poon, renamed the Centaurus. was 
rolled out here recently by Oakland Air- 
motive Co., which notes that along 
with 280 mph. cruise speed and 2,000- 
mi.-plus range, plane incorporates pro- 
vision for cabin pressurization. 

First Centaurus already has l>cen 
sold to Lawrence Warehouse Co.. San 
I'rancisco- Oakland Ainnotive has pur- 
chased two surplus PV-2s and has op- 
tions on 10 mote. Conversion company 
reports that basic price of the unptes- 
surized Centaurus is approximately 
SI 50,000-S200,000; the pressurized 
model costs 5150,000 mote. Final cost, 
depending upon equipment and in- 
tcriot. would be about $450,000. Com- 
pany believes that there will be a mar- 
ket for up to 50 Centaurus transports 
in various configurations. 

Major portion of the modificatirsn 
program ersvered structural changes 
necessary for pressurization feature; fail- 
safe testing of a typical fuselage in- 
eluded applying pressures up to 9.1 psi.. 
althougli the specification calls for 
maintaining 4.576 psi. Pressurization 
differential is designed to provide cabin 
equivalent of 8,000 ft. at actual altitude 
of 18.000 ft. 

Pressurized version of the Centaurus 
will be ready for flight in six to eight 
months, according to Edwin H. Gough, 
Oakland Airmotive president. 

The 8-14 passenger Centaurus is 
powered by Pratt & Wlritncy R2800 
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If you are a skilled 
engineer searching 
for security and 
challenging work... 


. . . Rohr is looking for you. 

Rolir’s large commercial backlog and 
wide diversification of long-range 
programs offers reward and permanency 
to a select group of experienced aircraft 
engineers. 


engines of 2,000 lip. each. I'ucl capic- 
ity is 1,^50 gal. Airplane has gross 
weight of 52.200 lb.; empty weight is 
18.700 lb. Weight bteakdown shows 
that d,695 lb. are available for passen- 
gets, luggage and optional ctniipmcnt. 

Perfoimance data supplied b\ the 
conversion company, with Ccntautiis at 
52,200 lb. gross weight, includes; masi- 
nuim speed at sea leicl (MKTO power!, 
528 inph,; cruise speed at 10.000 ft. 
{>5% power), 280 mph.; stall speed 
(gear and flaps up). 78 mph.; stall speed 
(gear and flaps down). 69 mph.; single- 
engine minimum control speed (pro- 
pellets feathered). 95 mph.— svith pro- 
pellers windtnilling. 106 nipli.; tiio-en- 
gine rate of climb (METO power). 
2,000 fpni-: single-engine rate or climb 
(one propeller feathered), -iSO fpiii. 

Coni’ctsion has been given Ciiil 
Aeronautics Administration Stipple- 
mental Type Certificate 4-381, 

PRIVATE LINES 


A new four-place low-wing all-nictal 
business plane with fixed tricycle land- 
ing gear, aimed as a replacement for 
tlic liigh-wing Tri-Pacer, is on the draw- 
ing boards at Piper Aircraft Corp., Lock 
Ilascii, Pa. N'e«' airplane is not ex- 
pected to be ai'.iilable at le-ast until 
1960- Company is hoping to kcc|) price 
at about SIO.OOO. 

Ocinonstration tour to acquaint busi- 
nessmen and pilots with new Lockheed 
/etStar will be made to major U.S. cities 
in June with the number tuxi prototype 
(flight evaluation bv Aviation Weei^ 
Mav 3, p. 78-99), 

l>c Havillaiid Canada Otter amphib- 
ian has been dcliiered to N. Y. State 
Consenation .Authority, which will liaie 
plane fitted with rapid-load, rapid-diiinp 
f.inks for use ni firefighting in remote 
forest areas. Plane will also carry fire- 
fighters to forest blazes. 

I'Diir-place Jodel Mousquetaire D.140 
I a'ncli liglilplane, posvered by a 160- 
hp. Lycoming, is being readied for 
flight tests. With gross wciglit of 2,400 
lb., D.HO is designed for top speed of 
160 mpli.. cruise S|>ccd of 140 mph. 
and six-hour endurance. Production 
plans call for out|JUt of fire pi.ines 
niontUlv after flight tests ate completed. 

.Army's two civilian-operated piiinaty 
flight schools m 1' ourth U. S- .Amii 
area soon will have trained more than 
2,000 pilots in fixed wing and rotarv 
wing aircraft- Camp Gaiv, Sail Marcos. 
I'ex.. which has operated nearly two 
years without a serious accident, oper- 
ates some 250 Cessna L-17 Bird Dogs, 
and is flying more than 8,000 student 
liouis ninnthh; piimaiy helicopter 
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THE CITY THAT DIDN’T EXIST A MONTH AGO 


Every SO days the U. S. adds as many new Americans as 
live in Norfolk, Vn.— creating brand-new wants and 
needs which must be satisfied. 

What does this mean to you ? It means greater opportu- 
nities than ever before -in ail fields. Home construction 
is expected to double by 1975. Power companies plan to 
increase output 250''f in the next 20 years to provide 
the power for scores of new labor-saving devices. Cloth- 
ing suppliei-s predict a one-third increase in 7 years. 
With 11,000 new citizen-consumers born every day, 
there’s a new wave of opportunity coming, 

7 BIG REASONS FOR CONFIDENCE IN AMERICA'S FUTURE 

1 . More people , , . Four million babies yearly. U. S. popula- 
tion has doubled in last 50 years! And our prosperity 
curve has always followed our population curve. 

2. More jobs . . . Though employment in some areas has fallen 
off, thei-e are IS million more Jobs than in 1039-ond there 
will be JS million more in 107B than today. 

3. More income , , . Family income after Uxes is at an all- 
time high of $5300-is expected to pass $7000 by I97S, 


4. More producllon ...U.S. production donblee every 20 
years. We will require millions more people to make, sell 
and distribute our products. 

5. More savings , . , Individual savings are at highest level 


6. More research . . . SJO billion spent each year will pay off 
in move jobs, better living, whole new industries- 

7. More needs ... In the next few years we will need tSOO 
ment Meeting these needs will create new opportunities 


Add them up and you have Che makings of another big up- 


FREE! Send for this new 24-page illus- 
trated booklet, "A’our Great Future in a 
Growing Amei-ica.” Every American 
should know these facts. Drop a card to- 
day to; Advertising Council, Box 10, 

Midtown SUtion, New York 18, N. Y. 

(This ipoce contributed os o public service by this mogoiine.) 



79 



NOW AVAILABLE! 


Faster, cooler, more economical 
starting for commercial and 
military jet aircraft! 

Proven, portable Jupiter® gas turbine compressor units in 
various configurations are available for rapid delivery to 
airports, airlines and military aircraft and missile installations 



NOW, FOR THE FIRST TIME, Solar's portable Jupiter starting and servicing units are 
available for off-the-shelf delivery! The dependable gas turbine units are used 
to pro\'ide large volumes of compressed air to start today’s high-thnist jet engines 
—as well as shaft povver for other important ground support applications. Compact 
and lighftveight, the units can be mounted on self propelled vehicles, small trucks 
and carts, and even on small boats to service advanced jet seaplanes. Besides 
reliability, compactness and low weight, the economical Jupiter-powered units 
arc easy to maintain, start instantly under se\'ere temperature extremes and can 
be operated on almost any available fuel. For more information, write to Dept. 
F-25, Solar Aircraft Company, San Diego 12, California. 


SOLAR 



MOINES 
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school. Camp \\'oltcrs, Nfincral W'dls. 
Tex., has approximately 175 Hiller 
H-23 Raven copters. 

Executive aircraft equipment de- 
signed by Chamberlain Aviation, Inc„ 
Akron (Ohio), Municipal .Airport in- 
cludes radoinc kit in fiiral derelopmcnt 
stages for Beech Twin Bon.inza RCA 
AVQ-50 install.ition; nerv' Lodestar 
radonte for use with lightweight cquijv 
ment, molded Fibcrgl.is onc-piccc air- 
stair door for Bccch ISs. 

Western Aircraft Corp., Spokane, 
Wash., has been licensed b\' Canadian 
Ait Transport Board to operate charter 
serr’ices with aircraft of less than 1,100 
lb. payload to points in British Colum- 
bia. Alberta and Saskatcherr-an. . . . In- 
terstate Airmotive, Inc., St. Louis, Mo., 
has also been apptosed by tire Board to 
handle charter services with planes of 
less than 6,000 lb. pavload in Ontario 
and Sask.itclicwan. 

New distributor for Champion Air- 
craft and Moones Aircraft is Blackfield 
Aero Industries, OakI.ind, Calif., which 
formerly handled a Piper dealership. 
Firm will handle Champion line in 
California. Oregon, Washington and 
Hawaii; the hfooney line in Northern 
California. 

STOL Aircraft landing area has been 
.set up at Teterboro (N, J.) .Airport bv 
Pott of New York Autliority covering 
200 ft. X 400 ft. area to evaluate effec- 
liseness of the miniature airstrip and 
possibility of providing similar strips at 
other airports. 

Beech Travel Air production is now 
1.1 a day and 100 of the new light 
twins has’c been delivered. 

Auster Aircraft, Ltd., sold 15 acro- 
batic elementary trainers to the Iranian 
government. 

Airwork Cotp. opened a jet and pis- 
ton engine os criiaul sliop at 1740 Nortli 
W'est 69th Avc., Miami. Fla. New 
Southern Di'dsion is managed bv Jerrv 
Church, 

Your Heliport Design Guide gises 
basic specifications and other data for 
building heliports for cxccutisc, indus- 
trial Of charter use coseting various 
rotary iving configurations, elevated 
and ground lo ci platfomis. For copies 
write; ffclicopter Council. Aircraft In- 
dustries Assn, of America. Inc., 610 
Shorcham Building. Washington 5, 


Firing Physicians Assn, now numbers 
1,100 members; organization expects to 
have enrollment of 2,000 by its next 
.annual meeting. 



AVIATtO^ WEEK, June 2, t«8 





STRAIGHT TALK TO ENGINEERS 

from Donald W. Douglas, Jr. 

President, Douglas Aircraft Co., Inc. 


Here at Douglas we’re involved in a greatly 
accelerated missile and space program. This 
requires one of the most intensive engineering 
and research efforts in our history. 

The problems are great ones as we move into 
the new dimension of unmanned and manned 
space vehicles- They require specialists in almost 
every engineering field. But their solution will 


result in great benefits not only to our own nation 
but to all mankind. 

If you’re interested in tackling these problems 
with us... in giving your best in an all-out drive 
to solve them . . . we’re interested in you ! 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company. Box 620-M 
Santa Monica, California 


WHO'S WHERE 




A WONDERFUL PLACE 

to live and work 



Bendix Systems Division 

ANN ARBOR, MICHIGAN 
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EMPLOYMENT OPPORTUNITIES 







EMPLOYMENT OPPORTUNITIES 
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NEW KNOWLEDGE AT 
CORNELL AERONAUTICAL 
LABORATORY 

The free world's ability to quickly scamp out a limited war can mean 
the avoidance of a catastrophic total conflagration. Its accomplishment 
calls for new concepts in the areas of quick destruction, wide dispersal 
of relatively small forces, highly creative use of camouflage, great 
mobility of troops and weapons, the development of small, highly flexible 
missiles, as well as anti-missile weapons and the ability to capitalize on 
the cover afforded by night and bad weather. Today an important seg- 
ment of C.A.L’s technical know-how is devoted to these tasks. Current 
studies include Close-Support Weapons Systems, Tactical Air Weapons 
Studies, Combat Zone Air Defense, Reconnaissance and Surveillance, 
Combat Control Systems and Combat Area Mobility. CA.L's searching 
look into the battlegrounds of the future includes more than a dozen 
research and development projects inherent in the ptoblems of limited 
warfare. Theyare problems that offerattraccive opportunities forengineets 
and scientists. If you ace interested in becoming a member of one of our 
small, closely knit research teams working on far-reaching Kientilic 
and technological programs, write today for a free copy of our factual, 
illustrated employment prospectus entitled "A Community of Science." 

O 


jo. 


FREE 

REPORT 



To EMPLOYERS 
who advertise 
for MEN: 

When (here ore many applicants 
for ci single position It frequently 
happens that the only letters ac- 
knowledged are those of the most 
promising candidates. Others may 
not receive any indicotion that their 
letters have even been received by 
a prospective employer much less 
given consideration. These men 
often become discouraged, will not 
respond to future advertisements. 

Every advertisement printed in 
the Employment Opportunities Sec- 
tion is duly authorized. 

It will help to keep our reoders 
Interested in this advertising if you 

received, even if you merely return 
the letters of unsuccessful opplicants 
with, "Position filled thonk you" 
written or stamped on them. 

We suggest this In a spirit of co- 
operation between employers ond 
the men replying to Employment 


McGraw-Hill 
Publishing Co., Inc. 
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Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISTLAVED aATE, UNOISPIAYED RATE, 
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How to meet and beat 

the hazard of bogus parts 








FOR SALE, lEASE, LEASE-PURCHASE 


SE AVIA1ION COMP&NV. In 


ROBERT A. DARNAIL 


I anything you wan 
imathing yau don't 


SfAfiCHUGHr SHCTfON 


New 
“SEARCHLIGHT” 
Advertisements 

received by 10 A.M. June 
6th will appear in the June 
16th issue, subject to space 
limitations. 
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LODESTARS 

Late 18-56 rtow irt operation 
for large company — being 
traded on new Aero Com- 
mander— available mid June 
-250 hrs. on 1820-56A en- 
gines and props — Standard 9 
place Interior— Duol Collins 
Comm.— Dual ARC Omni Rec. 
-Dual Bendix ADF-FllA Iso. 
Amp.— Dual Glide Slope Rec. 
—Bendix MN-53 Mkr. Ben. Rec. 

Price $77,000.00 
Also a 18-56 Hull 500 hours 
on engine and props— Prime 
for conversion— make offer. 

AERO COMMANDER 
DEMONSTRATORS 

Model 680S— Flown only since 
April, 1958— in every way just 
like new — tan and natural 
leather interior— crystal con- 
trolled Comm, and Omni — ARC 
21A ADF— Glide Slope Rec. 
—3 lite Mkr, Moking way for 
the Alti-Cruiser— Replacement 
cost $115,000.00. 

Price $94,000.00 

Model 560A— Serial number 
330-Total time 400 hrs.- 
Royol Blue & White— Blue 
Interior— Good radio ond In- 
strumentation. 

Price $56,000.00 

Trade — Finance — Exceptionol 
Lease Program Available. 

Robbins Aviation Corporation 

MUNICIPAL AIRPORT 
PONTIAC. MICHIGAN 
woodward 3-6246 
ORIande 3-1238 
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a growing variety 

of Quality Fasteners 




make first 
trip to the 
exosphere 


An artist's version of the launching of the Far Side rocket. The four-stage vehicle 
was carried to an altitude of 100,000 feet by a polyethylene balloon made by 
General Mills. Fired straight up through the balloon. Far Side rocketed to the 
greatest distance fiom the earth ever reached by a man-made device. The prime 
contractor for the For Side project was Aeronutronic Systems, Inc., a subsidiary of 
the Ford Motor Company, for the Air Force Office of Scientific Research (ARDC). 


What were the requirements for an exploratory 
trip into the exosphere? The success of project 
Far Side established these two among others: 


1. A launching platform located as far as possible 
above the effects of atmospheric drag 

2. The use of hardware of proved ability 


Some of this hardware can be seen in the close-up 
of Far Side’s nose-mounted payload. In the photo 
showing the payload before the nose cone was 
placed over it, ^’hree of the four Elastic Stop nuts 
used to secure the third stage rockets to a retaining 
ring are clearly visible. They are standard ESNA 
hex nuts— with the familiar red nylon insert. These 
are the self-locking fasteners that have proved 
their ability to hold tight under the severest 
requirements of aircraft operation, through almost 
three decades of progress in aircraft design and 
construction. And now they have proved their 
ability to meet the requirements and unusual 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


The complete line offered by ESNA includes 
self-locking nut designs for every mi.ssile, aircraft 
and })ower phint application. They rover a range of 
operating temperature reciuirements from — 80°F. 
to over J300°F For .specific information, send 
the details of your application to ESNA. Write to 
Dept. S 17-625, Elastic Stop Nut Corporation of 
America, 2330 Vauxhall Hoad, Union, New Jersey. 


